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offer you a FREE genuine 
Inmac Plus brand Floppy 
for your computer! 


Inmac Plus floppies are 
guaranteed to work, first 
time, every time, forever! 
We have arranged a 

special offer for our 

readers of a free 514" or 

8° floppy disk from Inmac 
one of the leading companies R 
in computer supplies accessories \ 
and cables. 

All you have to do is select which 

type of floppy disk you require from 
the comparison tables and fill in the 
coupon below, Just pop it in an 
envelope and post it— you don't even 
need a stamp as it's FREEPOST 

You will then receive a branded Inmac 
Plus floppy disk of your choice which 
has Inmac’s unique lifetime guarantee 
should an Inmac Plus floppy ever fail 

it will be replaced immediately however 
Jong you have had it! 


If you have any difficulty in ey . naive von 3 
determining which type of floppy your" — : 
computer uses or you are just unsure 
ring Inmac on 07535-55321 and they 
will be very pleased to advise you. Just 
mention the Computer Answers 
special offer. 

The first 1000 replies will receive a free 
Inmac floppy disk and an introductory 
offer to the Inmac range of computer 
accessories and the remaining replies 
will receive the special introductory 
offer. 
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onto Computer 
aes. Pellet 
board with this simple 
step-by-step guide: 
1: Check the interfaces on 
your micro. It must have an 
RS232 (or, in the case of the 
Beeb, RS423) serial port. If it 
hasn't then goto step 2, else 
step 3. 
2: Ifyou haven't got an RS 
port you will have to buy one to 
plug in. Fig. 1 gives sources of 
these, 
3: Get a suitable modem. If 
your ‘phone connects to the 
wall via a standard British 
‘Telecom jack-plug, goto step 
5, else step 4. 
4: Get a BT jack-plug socket 
installed (normally well worth 
the £25 expense) and goto step 
5} or, if you can’t afford it, buy 
an acoustic coupler (unless you 
have a Trimphone, in which 
case you will have to get the 
plug). Goto step 6. 
5: As they're cheap these days 
(£86 instead of £150 +), your 
best bet is to buy a direct 
coupled (or ‘hard wired’) 
modem, like the Buzzbox. 
6; Get the correct type of 
modem. It must be either: 300, 
300 baud, CCITT (V21), 
asynchronous, full duplex, 
originate—used to communi- 
cate with bulletin boards and 
on-line databases; or 1200/75 
baud (viewdata), CCITT 
(V22) asynchronous, full 
duplex, originate—used to 
communicate with Prestel and 
Micronet and a few on-line 
databases. 
Itis useful but not necessary to 
have options for answer/orig- 
inate and half/full duplex. 
7: Check you have communi- 
cations software. If not, see 
March issue (page 146) for 
examples that will run on 
popular micros, If you have a 
problem finding the right pro- 
gram go to step 8. Else step 9. 
8: Contact the supplier of the 
micro to find out what soft- 
ware's available, armed with 
the specifications given below, 
if no luck contact your user 
group, ifno luck contact us, 
9: The software must support 
the baud rates used by your 
modem (check against step 6) 
If you are simply wanting to 
chat with the board, find out 
what mail you've got and place 
orders then goto step 11, else if 
you want to download files 
Gncluding program listings), 
then goto 10. 
10: Your software must sup- 


port the following protocol set- 
Ting: 1 start bit, 8 data bits, 1 
stop bit, no parity. You will 
need an error checking proto- 
col to ensure clean trans- 
mission, 

We recommend that you get 
software that supports the 
Christensen (also known as 
“Xmodem’) protocols, which is 
supported by CABB. These 
aren't necessary if you only 


intend to download straight 
text (ASCIL 
case goto 12. 


files, in which 


CABB: UP AND BUZZING! 


I: Your software must sup- 
port the following settings: 1 
start bit, 7 data bits, 1 stop bit, 
even pari 

12: If you want to download 
text files, check that your soft 
ware supports the X-ON/X- 
OFF software handshaking 
protocol and that it has facili- 
ties for down/uploading files. 
13: "Phone Computer Answers 
Bulletin Board (CABB) on (01) 
631 3076 (24 hour service). 

By Tony Dennis, deputy 
editor. 
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“.. you enter an alarmingly 
different world, in.which the 
awesome new adversarial 
potential of true artificial 
Intelligence seeks to 
dominate.” 
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SPECTRAVIDEO CAUSES 
PROBLEMS FOR MSX 

MSX, the standard for home micro- 
computing that should mean users 
being able to swap programs and ROM 
cartridges, is under threat of 
becoming corrupted. As revealed in 
the January issue of Computer 
Answers, Spectravideo's so-called 
MSX 318 and 328 machines aren't 
MSX, They differ in a number of 
important respects, not least of 
which is the Spectravideo ROM cart- 
ridge slot, which won't accommodate 
MSX cartridges. 

Some differences in the Basic are 
also emerging. Only three of the 
four MSX graphics modes are avail- 
able on the 318, and there are 
fewer file options (for example, on 
the 318 you can't treat the screen 
contents as a file, which you can 
under MSX Basic). 

The original claim that the 
Spectravideo range is MSX compat- 
ible came from Spectravideo Hong 
Kong, and is believed to have 
annoyed Microsoft, which developed 
the standard for Japanese micro 
makers. However, to be fair on 
Spectravideo, 318 was a prototype 
hardware implementation of MSX 
whilst the standard was still being 
fixed, and a few last-minute 
adjustments are likely to account 
for the incompatability. 

In a letter to dealers, Spectra- 
video distributor CkSupplies claims 
that the 318 and 328 are ‘95 per 
cent’ MSX compatible, a strange 
claim given that compatibility 
doesn't admit to degrees; something 
either is or isn't compatible, An 
adaptor, bringing the 318 and 328 
up to full MSX" spec, is due for 
launch imminently, at an expected 
price of over €40, and we now hear 
that a Mark II version of the 328 
is due for launch within the next 
three months, which will be a 
proper MSX machine. The company is 
also planning two expander units, 
designated 605 and 605A, complete 
with disk drives. 

Though Spectravideo users seem 
happy with their machines (we gave 
the 318 the thumbs up in our review 
Published in the January issue}, 
they will no doubt be annoyed when 
the Jap MSX micros finally arrive 
and they find that all the accom- 
panying cartridge software refuses 
to fit in the Spectravideo 
cartridge slot. 


NEW VIEW FOR THE BEEB, AND 
PASCAL FOR THE COMMODORE 

® couple of new releases expected 
in a month or so are an updated 
View ROM wordprocessor chip for the 
BBC, presumably fixing some of the 
bugs and restrictions of the 


current version, and a Pascal comp- 
iler for the Commodore 64. Both 
valuable new packages, particularly 
the Pascal, which will make fast 
programs much easier to develop on 
the Commodore, a much needed 
benefit, given that the 64 has one 
of the most primitive Basics around 
(it's Pet Basic, which makes it one 
of the oldest micro Basics around). 


XEROX'S NEW STAR TO ECLIPSE LISA 

One of the least known computers, 
despite very impressive specific 
ations, is the xerox Star, a 
forerunner of the Apple Lisa, Un- 
fortunately for Xerox, the computer 
is over-capable for most of the 
market; over-capable going hand in 
hand with ‘too expensive! in this 
case. Xerox has obviously twigged 
that cheapness is in most cases 
more important than computing 
power, and will be releasing a cut 
down version of Star as a compet- 
itor for Lisa, What would be more 
impressive, though, would be a 
mouse-driven, high-resolution comp- 
etitor for the Apple Macintosh. 
It's about time Xerox became better 
known, and benefited more from the 
bottom end of the micro market. 


MOTOROLA'S GRAPHIC CHIP: 

MADE FORTHE QL’ 

Deep in the Scottish countryside, 
the chip maker Motorola is working 
on a range of powerful new semi- 
conductor products, probably 
including a 256K dynamic RAM chip, 
the 68000 series of processors, and 
a new graphics processor. The 
graphics processor is only compat- 
ible with a few central processors, 
in particular the 6809 (Motorola's 
8-bit processor, as used in the 
Dragon) and 68008 (currently only 
found inside the QL, if you can 
find a QL), However, few new 
machines, if any, are being laun- 
ched with the 6809 (which has 
really been superseded by the 68900 
series), which leaves the 68008 as 
the graphics processors most like- 
ly mate. Interesting, because 
Sinclair has probably booked up the 
supply of 68008's for a long time 
to come. So will Motorola wait 
till there is a plentiful supply of 
them, or will it appear in a Mark 
II QL? Whenever it does eventually 
appear, we can look forward to high 
resolution screens of about 600 by 
509 pixels, with 4 colours, or less 
resolution with more colours. The 
chip also supports multiple 
screens for full animation, so 
there will be plenty of fun to be 
had when it appears (which will 
probably be sometime in 1985). 


APRIL, 1984 


ir Clive has done it 
gain —at least, it looks as 

if he has. But quantum 
leap or not, the Sinclair QL is 
likely to prove to be another 
best seller. 

With the machine’s techni- 
cal specification it should be 
very capable—with perhaps 
the Microdrives being the 
weak link. Even without a re- 
view machine, we found we 
could sniff out a few other 
details about what it might be 
like to use it. 

‘The main processor is a 
Motorola 68008 running at 
7.5MHz. The 68008 has a 
number of 32-bit registers, and 
is capable of 32-bit arithmetic, 
but the data bus is only 8-bits 
wide, which will slow things 
down a bit, The 68000 series of 
chips has proved to be very 
popular with programmers, 
largely because 32-bit registers 
take away a lot of the hassle 
associated with smaller ones, 
and it has a comprehensive 
instruction set. 

‘The main memory of the QL. 
is organised into four 256K- 
byte chunks. Only the first 
256K comes with the machine 
as standard, but half of this is 
dedicated to machine func- 
tions. Fig. 1 shows the basic 
memory map of a fully 
expanded QL. The first 32K 
ROM contains a new operating 
system, called QDOS, and a 
Basic Interpreter for what Sin- 
clair call ‘a radical enhance- 
ment of Spectrum Basic’ 
called SuperBasic. 

QDOS is capable of multi- 
tasking (not to be confused 
with multi-user), so it can run a 
large number of programs 
apparently simultaneously. 
‘The screen can be divided into 
windows of various sizes, each 
window independent of any 
other, which can display the 
input and output of the pro- 
grams as they are running. It is 
important to note that only 
Programs written under 
QDOS can be multi-tasked. 

We say that the programs 
‘apparently’ run —_simul- 
taneously, because of course 
the processor is only capable of 
working on one at a time. What 
happens is it works on one for a 
certain length of time (called a 
time slice) then quickly 
switches to another for a 
second time slice, then to a 
third and so on, back round to 
work on the first again. The 
decision as to which program is 
worked on is done by a ‘pri- 
ority job scheduler’. A sche- 
duler will normally select a 
program depending on a 
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general strategy, such as 
‘shortest programs first’ or 
even ‘longest programs first’. 
‘Whatever the strategy Sin- 
clair uses, a number of import- 
ant questions are raised, Multi- 
tasking is often used on main- 
frames, but when a program is 
not being worked on it is writ- 
ten out (with the current state 
of its data) to (typically) very 
fast drum store. This allows 


many more programs to be 


worked on than the size of the 
computers memory. Sinclair's 
Microdrives (two are built into 
the QL) have been ‘enhanced’, 
so that their average access 
time is around 34 seconds, but 
this is obviously too slow to 
swap programs in and out. So 
all programs are held con- 
stantly in RAM. 

‘SuperBasic is similar in a 
number df ways to the Basic on 


the BBC, It has such features 
‘as procedures with local vari- 
ables, structured statements 
and so on, It is also claimed 
that there is a ‘clean’ machine 
code interface and that the 


operating systems facilities are 
accessible from it. Fig. 2 shows 
some examples of some of the 
constructs available in Super- 
Basic. SuperBasic also acts as 
the front end of the operating 
system: the user accesses the 
facilities of the operating 
system using Basic commands, 
So, like many other micros, 
when the machine is turned on 
you talk to the Basic Inter- 
preter. 

‘The video screen is capable 
of a maximum resolution of 
512 by 256 pixels in four 
colours, or 256 by 256 in eight 
colours. The text display on a 
monitor can be up to 25 rows of 


Price: £399 linc. VAT). 


Processor: Motorola 68008. 


‘Memory:32K ROM (QDOS and SuperBasic), 64K 1/0, 128K user, 
RAM, upgradeable to 640K user RAM. 


Keyboard 65 full keys, including five function keys, no single 
keyword entry. 


Interfoces:two RS232C serial, two joysticks, TV and RGB, paralle) 
(optional), hard disk 1/F (optional), LAN (locol crea network). 


Disks: wo inbuilt microdrives (100K each), access ime 3} sec 
overage, 


Display: 40,60 or 80 by 25 lines of text— 512 * 256 pixels, 4 
colours; 256 * 256 pixels, 8 colours. 


Languages: SuperBasic (ROM), Pascal (optional, Microdisk). 


(Note that the ‘optionat' items willnot be ready for some rime after 


the QL is avaliable.) 
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80 columns, but for TV's this 
can be dropped to either 60 or 
40 columns. The bit-mapped 
screen area will take up 32K of 
the 128K user RAM. 

‘The sound capability is little 
more advanced that the Spec- 
trum—beep-beep-beep, as 
opposed to beep-beep. Nuff 
said. 

‘The keyboard is (a first for 
Sinclair!) a proper 65-key 
QWERTY job, complete with 
fa full space bar and five func- 
tion keys. Its quality is nothing 
to get too excited about, but at 
least typists should not have to 
re-learn their trade, The single 
keyword entry system of the 
Spectrum has also been 
dropped — something which we 
welcome (though we have 
heard a few slight grumbles 
from some avid Spectrum 
users). 

Prospective users may be 
confused into thinking that 
because the ROM cartridges 
and Microdrives are the same 
size as those used on the Spec- 
trum,. that they are somehow 
compatible. They are not. The 
construction of the ROM car- 
tridges for the QL is the same 
physical process us for the 
Spectrum, but that is where 
the similarity ends. As the two 
cartridges will contain ROM 
programs for different pro- 
cessors, they will be totally 
incompatible, Second, the QL. 
cannot read Spectrum Micro- 
tapes, and vice versa, It would 
be possible to reformat (and 
hence scrub) a Spectrum tape 
and get the QL to use it, but 
again there is no software com- 
patibility. 
The only way, it appears, 
that anything can be trans- 
ferred from a Spectrum to a 
QL is via Sinclair's local area 
network, called LAN. This 
will transmit data (there will be 
no point transmitting Spec- 
trum programs, they won't 
work) ata claimed 100K baud, 

An interesting peculiarity 
centres round the use of a 
second processor, an Intel 
8049, to control (among other 
things) the receiving of data via 
the RS232C ports. The trans- 
mitting of data is presumably 
done in software, but it would 
appear to be difficult to control 
data received. If data comes 
you've just got to take it, So in 
general, compatibility with the 
Spectrum has not been a major 
design consideration. 

A few other interesting 
features (and non-features) of 
the QL is that it has twoP |7 
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B2k 


ROM for 


32k cartridge 


128K user RAM 


RS232C ports, no cassette 
interface, can take six external 
‘Microdrives, one or two joy- 
sticks, and a parallel port is 
planned as an optional extra, 
Four software packages (on 
microtape), written by Psion, 
come with the machine: these 
are a word-processor (called 
QL-Quill), a database 
(Archive), a graphics package 
(Easel), and a spreadsheet 
(Abacus). 

‘The word-processor does 
much what you would expect it 
to (justification, indentation, 
global find and replace, and the 
rest of it). A general principle 
that Psion tells us has been 
applied to all the packages is 
‘do and see’; that is, press a key 
and something happens. 
Another principle, called ‘pyr- 
‘amidical’ design, is more easily 
described in reference to the 
graphics package (this is a 
business graphics package for 
drawing pie charts and so on ~ 
nota drawing package). 

‘The idea is that the user can 
enter the package at whatever 
level they wish; for example, 
they can simply use the pre-de~ 
fined charts and colours avail- 
able, or they can delve a bit 


64K RAM 1/0 functions 


256K expansion RAM 


Basic and Operating system 


256K expansion RAM 


256K 


colours and shadings of the 
charts, and so on. This pro- 
gram also allows text to be 
overlayed and moved around 
on the screen, graphs to be 
shown combined, and other 
interesting features. 

At the demonstration of this 
software we should point out 
that we didn’t see anything that 
you couldn't getelsewhere on 
other micros; but then again 
Psion has a good reputation for 
quality and as this software is 
included in the initial price, all 
things considered you get a lot 
for your cash, 

Other software companies 
have, as you would expect, 
shown great interest in supply- 
ing programs for the QL; but 
there seems to be one fairly 
common grumble, the Micro- 
drives. Floppy disks are, in 
most cases, sufficiently fast to 
be able to cope without infuri- 
ating theuser. 

However, the Microdrives 
cannot match up to the speed of 
floppies. One possible solution 
would be to get hold of one of 
Sinclair's hard disks (when 
they appear), butas the price of 
thishas been set around £1,600 
this may not excite too many 
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likely, solution would be to use 
some of the QL’s large memory 
as a kind of RAM disk. This 
could provide between about 
50K on the unexpanded 
machine to upwards of 256K 
on the fully expanded system, 
as temporary store while the 
Package was in use, Then only 
at the end of a session need the 
data be written back out to the 
Microdrives. 

Another grumble of the soft- 
ware houses is that Microdrive 
cartridges can only be bought 
from Sinclair, so it can monop- 
olise the price and supply of 
these. 

A further interesting, but 
less important point, concerns 
the ROM cartridges. These are 
not made like most other car- 
tridges (that is, from black sili~ 
con chips stuck into a circuit 
board), but are made simply by 
sticking the chips directly onto 
the PCB (that is, no little black 
boxes!). This makes them 
much cheaper to produce, 
except, apparently, in Britain! 
‘Most independent companies 
will find it very difficult to pro- 
duce ROM cartridges that can 
compete on price with Sin- 
clair's ones. This is also true 


—- <~ in one expansion unit 


expansion for any 


standard Eurocard I/F 


seems a little more ingenuity 
will be required from software 
and hardware companies, than 
is pethaps necessary for most 
other micros. 

At the press launch of this 
machine, Sinclair was cagey 
about entering into any dis- 
cussion as to the QL’s suit 
ability for games. This is pre- 
sumably because they hope 
that the machine will appeal to 
business, universities, schools 
and scientists (an IEEE inter- 
face is planned), as well as 
the hobbyist/schoolkid games : 
player. They may well hope it 
‘will be all things to al! men. 

‘Whatever drawbacks the QL 
has in its construction (Micro- 
drives or whatever), they are 
very unlikely to prevent the ; 
QL becoming another big 
winner. It simply has, as all 
Sinclair computers have had in 
the past, a lot for the money. 
By Dr Peter Turcan, tech- 
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GUILDFORD 
COMPUTER 
C-E-N-T-R-E 


PRINTER BONANZA 


EPSON RX80.. £309.00 
EPSON FX80 £430.00 
JUKI 6100... £458.00 
SHINWA CP80 ........+..++-. £320.00 
OLIVETTI JP101.. £380.00 
SEIKOSHA GP700 .. £488.00 


FREE PRINTER CABLE 
FREE PAPER 

FREE 24 HR DELIVERY 
ALL PRICES INCLUDE VAT 


TELEPHONE ORDERS WELCOME 
ES) FA WELCOME 


1 THE QUADRANT, BRIDGE STREET 
GUILDFORD, SURREY GU1 4SG 
TEL: 0483 578848 
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Sure! More than 10 tasks The ZXB1-FORTH ROM gives 
simultaneously and, in some youa normal keyboard with a 64 
cases, up to 300 times faster! character buffer and repeat, it 
That'swhatreplacing the basic supports the 16k, 32k, 64k RAM 
ROMwiththenewFORTHdoes packs, itis fig- FORTH compatible 
for the 2x81 —and more! and it supports the ZX printer. 
The brains behind the The price, 100, is almost 
breakthrough belong to David —_unbellevable. Asa “fit it yourself 
Husband, and he's building Eprom’, complete with manual, 
Skywave Software on the strength  it'sjust £25+VAT. 
ofit, Already ordersare flooding Add £2 p&p UK (£5 Europe, £10 
inandit’s easy to see why. outside Europe) and send your 
The2XB1-FORTHROM gives order to the address below 
youa totally new system, In 
addition to multi-tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from 50 
times a second to once year, and 
witha further modification switch 
between FORTH and BASIC 
Whenever you like. 
APRIL, 1984 


Tel: (0202) 302385. 


Intemational +44 202 302385 
‘Ring Round 5112 eS ae 


SAVE ££’s — 
CONSULT 
US! 


_Whether you're thinking of buying a 


micro, peripherals, or software, for 
business or pleasure—consult us 
and we will advise you as to making 
the right choice. 


@ If you know what you want, we can 
supply all hardware, software and 
peripherals ata 


GREAT DISCOUNT 
(10-20%) 


@ If we can't help you, we will give 


youa 


FULL REFUND 
Write to us at: 


M.D.R. 
27 Belleville Road 
London SW11 6QS 


stating what your purpose or user- 
problem is, or what particular piece 
of Hardware/Software you're 
interested in. Please enclose a 
cheque or postal order made out to 
M.D.R. for £7.25 

THERE ARE NO HIDDEN CHARGES 
REGARDLESS OF THE AMOUNT OF 
TIMES YOU USE OUR CONSUL- 

TATION OR PURCHASE SERVICES 
We will reply to your letter by phone 
or in writing within 10 days, or you 
will receive a Full Refund. 
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UPGRADE 


ith 1.5 million 
Apple computers in 
everyday use 


throughout the world, their 
success cannot be denied —so 
when a company of this pedi- 
gree claims to have a product 
which will exceed anything it 
has produced in the past, it 
would be foolish not to take 
notice, 

The new computer 
described in such glowing 
terms is called Macintosh, It is 
a remarkable cut-down version 
of the revolutionary Lisa micro 
(it uses the same 68000 pro- 
cessor), and takes up as much 
desk top space (detachable key- 
board excepted) as a piece of 
Ad paper. 

‘Macintosh fully exploits the 
advantages of mouse tech~ 
nology, featuring pull-down 
menus, icons, total integration 
of software commands and 
program data, and a superb 
bit-mapped display. What 
makes it particularly impress~ 
ive is its price: Macintosh plus 
printer and basic software is 
currently selling in the US for 
around §3,000. On its release 
in the UK in April, it is 
expected to cost only £1,700. 

Teweighs 221bs, can be easily 
carried around in a canvas 
hold-all, and features a built-in 
inch square, black-and-white 
monitor, an integral 34 inch 
floppy disk drive (with a 400K 
capacity), and a detachable 
keyboard and mouse, Apple's 
adoption of the Sony drives 
should go a long way towards 
haying them confirmed as an 
industry standard. 

‘The machine boasts 192K 
memory made up of 128K 
RAM and 64K ROM. The 
ROM, which contains the user 
interface, toolbox, operating 
system and handles all input 
output, is the most important 
single component of Macin- 
tosh after the processor. It is 
the ROM that allows third 
party software developers to 
write packages that ‘look’ the 
same, with similar commands 
to those used in Macintosh's 
‘own software. This is a major 
feature of the Mac: developers 
are able to use the ROM's soft- 
ware interface to integrate their 
programs into the machine's 
mouse, menu and icon driven 
environment. 

As with the Lisa, the Macin- 
tosh operates on completely 
different principles to normal 
micros. Rather than playing 
around with technicalities like 
1.0 fle names and drive identifiers, 


MACINTOSH 


Seat Wetec! Tormmot_ option] 


all the machine's functions are 
represented by symbols, or 
‘icons’ in Applese, on the 
screen. By pointing at these, 
using a cursor manipulated by 
the mouse, you select the func- 
tion you want. An example 
screen is shown above. 

On booting up you get a 
graphical representation of a 
floppy disk, and the icon repre- 
senting the Macintosh itself 
you are told to hold on with a 
picture of a wristwatch face 

Using the mouse, you can 
drag items around, move them, 
organise your  screen-based 
‘desk twp’ and pull down 
menus. There's virtually no 
typing involved until you get 
down to the nitty gritty of 
word-processing and the like 

One feature*that'users may 
like or loathe Is a disk drive 
that’s under total software con- 
trol (inherited straight from 


IONARY MOUSE-DRIVEN 


oat iterate 


Completion 1 
Select Completion Tost 


Lisa). This means you can only 
remove the disk when Mac's 
good and ready to give it to 
you. This is all very well (it 
‘eases tiresome disk swapping 
activities, like backing up), but 
the user is gradually losing 
control of the hardware—a 
faintly sinister development 

However, even as the 
machine is launched users have 
access to an impressive range of 
software, all of which operates 

the benign glow of 
smiling face. 

Basic software packages 
from Apple will retail at less 
than £100 each, Other major 
third party companies are also 
developing Macintosh  soft- 
ware, Already Lotus has 
announced a Macintosh ver- 
sion of its 1-2-3 program, and 
Microsoft has announced five 
packages for Macintosh, 
including the Word word-pro- 


OFTWARE ATA 


_ Price: £1,700 (opprox). 


Processor: 32-bit MC68000 processor running at 8Mhz. | 


Disks Built-in 33 inch Sony disk drive (400 kilobyte capacity). 


Screen: Built-in inch high screen with 512x342 
Features battery operated clock /colendar. 


mapped display. 


Memory: 128 kilobytes RAM 64 kilobytes ROM. 


Keyboord:Detachable 128 character keyboard. 


Interfaces: 8S232 and RS422 Applebus/Seriol communications ports, 
polyphonic sound port, external disk di 


‘mouse control 


connector, detachable 


cessing program for £149 and 
its spreadsheet package Mul- 
tiplan—also. costing £149, 
Other major names involved 
include the Software Publish- 
ing Corporation and Peach- 
tree. Apple says that by the end 
of this year at least 12 word- 
Processing programs will be 
available for the machine, 

In an unusual departure, 
Apple's own software will not 
be copy-protected, although it 
is not known whether third 
party developers will also 
adopt this approach, Apple 
believes that what it calls the 
‘Apple 32-bit technology’ em- 
bodied in both Macintosh and 
the year-old Lisa will become 
an industry standard; perhaps 
Sinclair has confirmed this 
with the launch of the 68000- 
based QL 

That Apple might have got 
its sums right is known to be 
troubling other manufacturers 
such as ACT, which has 
enjoyed a runaway success first 
with its 16-bit Sirius micro 
and, more recently, with the 
portable Apricot machine, The 
Apricot costs about the same as 
@ Macintosh, and also uses two 
34 inch micro-floppy disk drives. 

However, the Mac has only 
one drive as standard, and most 
users will want two, 

Apple claims to have pro- 
duced a machine that anyone 
can use, ‘Many people don’t 
give a damn about whether or 
nota computer has 128K RAM. 
or whatever provided that 
they can get it to do their 
graphic representations or 
whatever task,’ said Nigel 
Hearne, one of Apple UK's 
‘Macintosh men. 

Macintosh is supplied in one 
box-unlike its Apple prede- 
cessors which were and are 
supplied as several com- 
ponents. Available extras 
include ImageWriter, a 120 cps 
dot matrix printer which is 
currently the only printer that 
will work with Macintosh; a 
carrying case; security kit- for 
fastening Macintosh and key- 
board to a desk or table; a 
numeric keypad; amodem; and 
an external disk drive. 

Also due for release later 
this year is Applebus, which 
will link hard disks and other 
parallel peripherals to both 
‘Macintosh and Lisa 

Apple software available at 
launch includes ~MacPaint, 
MacWrite, MacAssembler/de- 
bugger, MacPascal, MacBasic, 
MacTerminal (VT52/ VT100/ 
teletype emulation, MacPro- 
ject, MacLogo and MacPlan, a 
financial modelling package), 
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SOFT MACHINE — 


7 CAMBRIDGE ST. HEBDEN SRIDGE - W. YORKSHIRE HX 7 6 LN 
Tel: (04223845378 


HUNDREDS OF TITLES AVAILABLE . SEND SAE FOR LISTS & DETAILS OF SPECIAL OFFERS 


OUR Crary Gott Me Micro Voyager 5.99 4.95 
‘SPECTRUM RRP PRICE Punchy = 7.50 6.30 
Jungle Fever ARE 6.90 5.98 Grand Pix Driver Beieania MrMicro 690 595 

t Ghuckie E 890 3.95 Pyramis Fantasy 690 595 
Camette 5 Cascade 9195 8°50 Doomsday Castle 690 598 
Heatirow Hewson 7.95 6.75 German Master AorB Kosmos £90 S98 
Nitenlte S95 498 French Mises A or B Bubble Bus 6:99 5.95 
Poot cos 595 495 Channel 8 9:95. 8.78 
Kong Oorsn $90 495 COMMODORE 64 998 875 
Hunchback 6:90 595 Damsel In Distreas Allgnta 

| Royal Birkdale 6.90 5.95 Brands RRP PRICE 
Here Comes the Sun Attigata 3°98 6.75 Blogger Allits 7.95. 6.75 
Hunter Kier Protck 7.95 675 Bug Blaster 798 6:75 
Dungeon Master Gystal 750 6:30 Aztectomb Adventure $95 498 
Hall ot the Thin 780 630 Haunted Howse 795 6.15 
Invasion of the Body Snatchers ‘70. 6.30 Squash a Prog - Cascade 9.98 8:75 
Rommels Revenge 7.50 6.50 Grid T Livewire Dynabyte 6.95 5.95 
uit Gitsott 14.95 1198 Jumpin ack 195 6.75 
Birds & Bees Buptyte $95 495 Teed” ee ie 795 68 

| Sia 595 493 Twin Kingdom V: yee 95 6.18 
Manic Miner 533 495 tunchonck “Been 6: Comes 9195 8.75 
‘Androld Two Vox 595 495 Mr Wimpy 630 595 

REPLY COUPON 


TO SOFT MACHINE: Please rush me the following tapes: | SOFT MACHINE . 7 Cambridge St . Hebden Bridge . 
West Yorkshire . HX7 6LN 


Vareeeeeenee dd . 3 Name: aoe oe ovens . att 
| et Siva Ackdran) a, ciact emia Aa es sce 

| enclose CQ/PO No. for £. 2 Soft Machine is the trading name of Fabstar Corisaitaie Ltd, 

suns CASSETTE 
FABULOUS 
[ketal gp mein 

’ 
; 


7 a 
7 VALUE thats 
| . ; wy out of this world 


50 GAMES ON ONE CASSETTE 


/ DRAGON GEG ae Spectrum’ @gapple’ ATARI ORICA Zxe7. VICE 


Its impossible 
tell you everything 
about the 50 game's on 
CASSETTE - 50 but they inch 
| many types such as maze. 
missile, tactical and logic g 


to suit mast tastes in computer 


game playing 
'50 will appeal to 28 
. SSS DRAGON ava APPLE 


E Cascade Games Ltd., 


Suite 4, 1-3 Havers Crescent. Herogate, 
ase fase cease il 
fl Dealers & Stockists enquiries welcome. * =o Teophone: 10423) 808826, cuanee 1 
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UPGRADE 


ITL Kathmill's Byte Drive 
500 (above) offers BBC 
ond Orie users a3 inch 

disk drive, power supply 
for two drives, and a large 
419K copacity on the 40 
track version (see page 13). 


Most modem machines use the 
‘Shugart' standard - one 
of the most widely-used 

interfaces. 
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nyone who has used a disk drive will know 

just how superior they are to cassettes. In 

business they are invaluable, because of the 
large amounts of data they can store and the high 
speeds at which it can be accessed; but they can be 
an equal benefit for home users, especially those 
who regularly indulge in programming, 

There is also the added bonus of not having 
masses of leads lying around to trip over causing 
hours of work to be lost—the bane of many com- 
puter users. But if you want to run disks with your 
machine, how do you go about it, and what hard- 
ware, other than the disks and drive, do you need? 

A complete disk system can, in general, be split 
into four separate parts: an interface, a disk control- 
ler, a disk operating system (DOS) and disk drive. 
‘The interface is a separate ‘unit’ from the drive, but 
the dividing line between controller, DOS and 
interface is becoming thinner, even disappearing 
Except for the BBC, most companies package the 
interface, controller and DOS into one box. 

‘The interface can be all the chips that make the 
connection between micro and disk drive, or the 
actual physical connection joining computer and 
drive, There is an industry standard connection for 
5.25 disks in the form of a 34 pin connector; the 
BBC has one on its underside 

Everything to do with the motor control of the 
drive is handled by a controller chip. This looks 
after such things as the movement of the drive head 
to the correct position on the disk and reading or 
writing data. There are various different controllers 
available on the market for different micros. 

Finally the DOS: this is a single chip that con- 
tains a program allowing data to be stored on disk. 
Often it will also contain all the necessary utilities 
for formatting and verifying a disk, but sometimes 
these will be supplied on a separate floppy 

‘When looking for a disk drive for your micro, 
there are various snippits of jargon that have to be 
understood before you know what you are getting, 
and whether or not it will be compatible with your 
system. One distinction often made by the manu- 
facturer is between single and double-density 
drives, All this refers to is how much data can be 
packed into each sector on the disk. 

If a drive is single density, each sector usually 
contains 256 bytes, whereas double density is 512 
bytes. Most drives today can handle double density, 
but unless the controller can move the drive head 
the correct distance, this facility cannot be used. 
‘The 8271 controller chip used in the BBC for 
instance, does not permit double-density opera 
tion. However, if double-density is a facility that 
you just can't do without, a company called Opus 
Supplies manufactures a double density DOS. One 
advantage that it has over single density is speed. 

‘Many adverts will refer to tracks, which are the 
circular strips of magnetic material on which the 
data is laid out. Most drives will have 40 (48 tracks 
per inch) or 80 (96 tracks per inch), and some will 
allow both to be read. The disk controller used does 
not make any difference to the drive used in respect 
to the number of tracks, as the head movement is 


DECIDING 
DISK DRIVES 


entirely a function of the drive’s hardware. Where 
a difference can be made is in the DOS. Some 
systems, such as those from Pace/Amcom and Wat- 
ford Electronics, can read 40 track disks on an 80 
track drive. 

Other drives are often termed double sided, 
which means that a disk can be read on both sides 
without being taken out and turned over. Obviously 
for this to be possible the drive should be equipped 
with two heads ~one to read the top and the other 
the bottom of the disk. In general, any DOS will be 
able to read a double sided disk as either side is 
merely referred toas another drive, 

Finally the interface; most machines today use 
what is termed the Shugart standard, the SA400 in 
particular—this is one of the most widely used 
interfaces, and comes in the form of a 34 way pin 
connector. The BBC uses one and so too do most of 
the disk interfaces that we looked at (see Fig. 2). 
‘Two machines that do not use it, however, are the 
Commodores (which use IEEE) and the Atari 
(interfacing through an RS232). There are far less 
drives available for these two machines. 


‘The BBC, even at its high price, does not contain 
the chips necessary to control a disk drive, though 
all the control circuitry is present on the micro's 
PCB. The chips can be bought and put into the 
board ofa BBC very easily, if itis issue four or later. 
With cartier than four, tracks on the board have to 
be cut. This is a job best left to an experienced 
Acorn dealer. (The issue number of the board is 
printed on the middle left of the PCB). 

In all, there are ten small logic chips to be fitted 
and a larger one labelled 8271, which is the disk 
controller. All the sockets for these are located on 
the left hand-side of the board. Over to the right of 
the board, in the same place as the Acorn Basic chip 
are several spare sockets for users to fit their own 
chips-the DFS slots into one of these. When fit- 
ting chips onto the BBC board remember that each 
‘one must be orientated the same way; that is with 
the small notch at one end of the chip towards the 
back (north) of the machine; this is most important, 
as incorrect fitting can cause problems with the chip 
and even damage it. 

All the chips making up the interface can be 
obtained from most electronics shops and Acorn 
dealers. The disk interface will be exactly the same 
from Beeb to Beeb, but the same does not apply to 
the Becb’s DOS, called the Disk Filing System, or 
DES. 

Anyone with a BBC has the privilege of being 
able to choose from more than one DFS. Apart 
from the Acorn DFS, there is one from Watford 
Electronics (see Computer Answers Dec '83 issue) 
and Pace/Amcom. Both the alternative DFSs offer 
the same functions as the Acorn one, along with 
several functions that may be of use to the computer 
user. So what do they offer? 

‘The Acorn DFS uses 2817 bytes of RAM and 
allows a maximum of 31 filenames in the catalogue, 
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‘Where the user might find a drawback is the hassle 
of having the utilities such as formatting on a 
separate disk. 

Alternatively, the Watford Electronics DFS 
offers a maximum of 62 files, though if all are to be 
|, each can only be 3K. It also contains all the 
utilities in the DFS ROM and offers the option of 
transferring tape programs onto disk—a very useful 
facility that Acorn no doubt disapproves of. 

‘The third DFS from Pace/Amcom is part of a 
complete system that can be bought asa single chip 
or part of an upgrade that includes a switch for the 
keyboard links. As with the Watford DFS, it is 
possible to have more files than the Acorn DFS 
with longer file names (7 characters plus). Only 
1793 bytes of RAM is used, and it formats disks 
without a separate utilities disk. 

‘Asmentioned, there isa wide range of drives that 
can be used with the BBC. Of course there's one 
from Acorn, though that tends to sound like clock- 
work. Virtually any 5.25 drive (such as Cumana, 
TEAG, Hitachi~see Fig. 1) can be used with the 
BBC because of the standard 34 pin drive connector 
on its base. In most cases the drive will have a 
separate lead that, rather than going into a pin con- 
nector, goes directly to the Becb’s power supply, 
getting its power from the micro. Acorn has taken 
the time to manufacture a power supply on the later 
machines that provides extra current at low voltage 
for a disk drive. This means that if you have an 
earlier machine, and cannot exchange your power 
supply for a later version, the drive must have its 
‘own supply, so as not to put too many demands on 
the Bee's, 

There are so many drives on the market for the 
BBC that to mention them all would take up far too 
much space, so we will only look at some of the more 
unusual ones, One of the newest, and smallest, 
drives to hit the BBC is the Micro Disc Drive 
(MCD-1) £113 (exc. VAT). As a space saver the 
MCD-1 is a winner. The drive uses small 3 inch 
diskettes and the whole system can be sat on top of 
the Beeb without any fear of overheating the 
machine. Each disk has a capacity of 100K unfor- 
matted and can store up to 60 files, This means a 
new DFS js required which Electronequip, one of 
the first distributors of the drive, will exchange for 
the Acorn DFS at a cost of £12. This doesn’t mean 
that Acorn disks can't be used, because the DFS 


can read and write to them, and also format 
them, as the utilities are stored in ROM. 

‘The compatibility with other types of drive is an 
important feature to look for when buying a drive, 
In general with the Becb there shouldn't be any 
problem because the disk controller in the micro, 
the 8271, is a minifloppy controller and is compat- 
ible with both micro disks and 5.25 disks. 

One of the most encouraging events for the BBC 
Micro user over the past few months was the intro- 
duction of the low cost Byte Drive 500 from ITL 
Kathmill. This system offers the user a complete 
system that includes a 3 inch disk drive, power 
supply for two drives, 34 way straight through 
cable, and a system called Zap. It also features a 
comparatively large capacity: 419K on the 40 track 
version, costing £256.40 (inc.VAT). 

Zap is a utilities ROM that fits inside the BBC 
and gives the user such facilities as FORMAT and 
VERIFY. There is also talk of an Assembler and 
‘Monitor being given with the package but at the 
time of writing IL Kathmill had not decided. 

Finally, Northern Computers, a Cheshire based 
company has produced a 3 inch drive with the name 
Micro Pulse. The drive comes complete with a 
double sided 100K utility disk, cable and manual. 
As with the other drives mentioned, Micro Pulse is 
‘compatible with a 5.25 disk system and has a built 
in write protect function. With a utility that 
Northern Computers calls the Micro Pulse Mirror 
system, the user can transcribe software from 
cassette or 5,25 disk onto a 3 inch one. The total 
package retails at £169.90 (exc, VAT), 


When we started looking for a disk interface for the 
Spectrum, the likelihood of finding one seemed 
about as hopeful as spotting Lord Lucan in Oxford 
Street, but after some searching we managed to 
track down several, 

“Most companies have given up the idea of design- 
ing a disk interface for the Spectrum because of the 
introduction of the Microdrive. After all, a Micro- 
drive only costs £49.95 and an Interface 1 £29.95 
(if purchased with the Microdrive). Extra car- 
tridges then cost £4.95 a piece, each giving around 
85K bytes of storage space. However, for all its low 
cost, the Microdrive cannot match the speed and 
reliability of the disk drive and certainly cannot 


UPGRADE 


SOME DISK DRIVE 
‘SUPPLIERS: 

Cambridge 
Microcomputer Centre, 
153-4 East Road, 
Cambridge CB! 1DD. 
Tel: (0223) 355404, 
Cumana, 

Pines Trading Estate, 
Broad Street, 
Guildford, 
Surrey GU3 3BH. 
Tel: (0483) 503121. 
Electronequi; 
36-38 West Street, 
Fareham, 

Hampshire PO16 OJW. 
Tel: (0329) 230670. 

ITL Kathmill, 

The Old Courthouse, 
New Road, Chatham, 
Kent ME4 4Q), 

Tel: (0634) 815464. 
Microware (London), 
637 Holloway Road, 
London N19 58S. 

Tel: (01) 272 6237/ 
6398. 

‘Opus Supplies, 

158 Camberwell Road, 
London SES OEE. 

Tel: (01) 701 8668, 
Premier Microsystems, 
208 Croydon Road, 
Anerley, 

London SE207YX. 

Tel: (01) 659 7131/778 
1706. 

(Continues on page 14.) 


Drive capacity 


wco-1 
TEAC 
Opus 5401 


Cumana_cs1| 
Control cata 1141 
Opus 3402 

Control Datasi2418 


Control 
Control Da 


the Premier disks are a 


Price Suppl 
Electronequip 
Cambridge Hic 
Opus Supplies 
Cambridge Hicro 
17L Kathaill 
cumana 

Premier 

Cumana 
microware 

Opus Supplies 
Microware 
Cumana, 

Cumana 
Hicroware 
Cumana 

Cumana 
wictovare 
Microware 


129.95 
155.08 
179.95 


to be available in April) 
sity column: ss-single sided, ds=double sided, sé-single density, 


dd=double 


All these disk drives use 
the standard 34 pin 
intertoce. 
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‘offer random access filing because the infor- 
UPGRADE mation is laid out serially on the tape, so that 


INTERFACE AND DRIVE 

SUPPLIERS: 

Acorn Computers, 

Fulton Road, 

Cambridge CBI 4JN. 

Tek: (0223) 24500, 

Advanced Memory 

Systems, 

Green Lane, 

Appleton, 

Warrington WA4 5NG. 

Tel: (0925) 62682/ 

62907. 

Commodore Business 

Machines (UK), 

675 Ajax Avenue, 

Trading Estate, 

Slough, 

Berkshire SLI 48G, 

Tek: (0753) 79292. 

Cumana, 

Pines Trading Estate, 

Broad Street, 

Guildford, 

Surrey GU3 38H. 

Tel: (0483) 503121, 

Dragon Dato, 

Kenfig Industrial Estate, 

‘Morgam, Port Talbot, 

West Glamorgan, 

Wales SA13 2PE. 

Tel: (0656) 744700, 

Haytech France, 

68 Bd. de Port-Royal, 

75005 Paris, 

France. 

Tek (1) 354 86 66, 

Interactive Instruments, 

Unit 6, Pilot House, 

King Str 

Leicester. 

Tek: (0533) 551594, 

ITL Kathmill, 

The Old Courthouse, 

New Road, Chatham, 

Kent ME4 4QJ. 

Tel: (0634) 815464, 

Morex Peripherals, 

Dept. MF, 

1728 King’s Road, 

Reading, Berks. RG1 4EJ. 

Tel: (0734) 584238. 

Oric Internationa! 

Cowarth Park, 

London Road, Ascot, 

Berks. SL5 7ES. 

(0990) 27641. 

Pace Disk System, 

92 New Cross Street, 

Bradford BD5 BBS. 

Tel: (0274) 729306. 

Peripheral Solutions, 

Littleton House, 

Littleton Road, 

Ashford, 

Middlesex. 

Tel: (69) 48411. 

14 (Continues on page 15.) 
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several passes have to be made before the data’s 
found (see Computer Answers Dec’83 issue). 

Technology Research, a small London company, 
has not been swayed by Sinclair's Microdrive and 
has designed a floppy disk interface called the 
FDC-1. This fits to the Spectrum’s edge connector 
and has a 34 way interface on its rear for connection 
to 5.25 floppy disk drives. The Disk Operating 
System (DOS) and utilities are contained in a 
single 4K EPROM on the card. The good news is 
that the interface only takes up 1K of RAM; unfor- 
tunately where there’s good news there’s always 
bad, and in this case it is the price: the FDC-1 with 
utilities disk but no disk drive costs £81,50 (inc. 
VAT and p/p), and a second version that also has a 
Spectrum interface on it costs £98.75 (inc. VAT 
and p/p). 

Peripheral Solutions is another company that is 
designing a disk interface for the Spectrum, but the 
way that it was to have been done would’ have 
infringed the copyright laws. The interface would 
have worked along the same lines as Sinclair's 
Interface 1, with all the commands such as LOAD, 
‘SAVE and CAT in a EPROM. To do this, Peripheral 
Solutions would have had to take out chunks of Sin- 
clair Basic and put them into its own EPROM, so 
breaching copyright. However, not to be put off, 
the company has changed its design. 

As yet the interface is not ready, but the finished 
product should have an 8271 controller and DOS. 
But don’t get too excited yet—it appears that when 
the interface is completed, it will not be sold as a 
separate unit but with a disk drive, The total cost of 
which could be somewhere around £250. 

‘Two other companies that offer, or hope to offer, 
disk interfaces for the Spectrum are Interactive 
Instruments and Morex Peripherals. Interactive 
Instruments has already launched its system, which 
comes complete with a 109K Shugart drive. Morex, 
however, had not launched its system at the time of 
writing, but from the pre-production bumf the 
specifications look very impressive; double density 
floppy disk interface, one or more 5.25 drives, 
cables, SP-DOS manual, DOS ona diskette, Master- 
file database program, Tasword word-processor 
and Omnicalc spreadsheet package. There was no 


Price settled, but it is hoped to bearound £260, 

An alternative strategy for connecting a disk 
drive to a Spectrum is to buy a package that 
includes both interface and drive. The Spectrum 
chain of shops is selling a disk drive at the present 
time that is manufactured by a company called 
Viscount. The Viscount system is a rather ungainly 
affair, a large black metal box containing the con- 
troller card sits between the computer and drive, 
This connects to the Spectrum via the edge connec- 
tor and to the drive on the other side. The disk is a 
5.25 size and stores 100K. However, the price is 
high at £245, being nearly three times the price of 
the Spectrum micro itself. 

A cheaper solution could be the Byte Drive (men- 
tioned in the BBC section), as ITL hopes to have a 
‘Spectrum version ready later in the year. This will 
differ from the Becb version in respect of the way 
that it controls the drive; because the Spectrum 
does not have its own interface, all the control 
circuitry has to be put outside the micro. 

Another drive for the Spectrum comes from 
across the Channel~or at least it is supposed to. 
‘The Cyborg disk drive offers, according to the 
advertisements, a5 inch drive that can store 720K 
on a single floppy disk. What makes the Cyborg so 
interesting is its ability to LOAD text files into almost 
any machine using what Haytech, the manufac 
turer, calls its personality module and system 
nucleus, As far as we know the Cyborg has not yet 
been seen by anyone, and it is only possibly avail- 
able for the Spectrum and Oric at the moment, 
‘Only time will tell if this drive exists, or if itis a fig 
mentof the French imagination, 


Drives for the Oric are even thinner on the ground 
than those for the Spectrum. The Byte Drive 500 
for the Oric is as yet one of the only real choices for 
the user of this machine, 

Because the Oric does not have its own disk inter- 
face, ITL Kathmill in conjunction with Tyrell 
Systems has developed a ‘Hybrid’ Cable, At one 
end of the cable is a small plastic box moulded to a 
34 way IDC connector. In the box is ll the circuitry 
to control disk system. This includes a ULA, 16K 
ROM with all recognition codes, disk controller 
chip for use with single and double density disks 


Interface/ Price 

Machine controller Price (incl drive) Supplier 

Dragon —Cumana cumana 
Delta 128.08 Premier Microsystens 
Dragon Dragon Data 

oric cyborg Haytech 
Byte Drive seo 1TL Kathmill 
oric oric 

Spectrum Spectrum Disk System 99.00 Interactive Instruments 
FDS Morex Peripherals 
F0C-1 Technology Research 
FDC-1 (4R2) Technology Research 
Viscount 245.00 Spectrum Centre 

BBc Watford ves Watford Electronics 
Acorn DFS Acorn 
Pace/Amcom DFS Pace 
AMS (*) 225.00 AMS. 

Commodore 1541 225.0 Commodore 

(* note that the AMS system requires the interface and Acorn DFS ROM) 


and daisy chain connections to one or more extra 
drives. The total package includes one Byte Drive 
500, Hybrid Cable, DOS, Disk, User’s manual and 
cased power supply with mains connector. Each 3 
inch disk gives the user 419K of storage space on a 
40 track version and 869K on the B0 track, The cost 
of the 40 track version is £260 (exc. VAT). 

Oric isnot just standing by and watching the disk 
market taken away from it, but should have its own 
drive out by the time you read this article. These 
will be in the form of a 3 inch Hitachi disk drive 
giving 320K per disk (160K per side). All the con- 
trol circuitry will be inside the drive, as well as an 
onboard power supply, as the Oric’s own supply 
can’t cope. At the time of writing the price of the 
drive had not been set, but it should be under £300 
for the first one, with any additional drives costing 
under £200 (some competition for ITL?) 

Finally the elusive Cyborg. Again, when re! 
ring to the Oric this drive raises its head as it is sup- 
posed to also be for this machine; we shall see. 


Sommodore 64 and Vic 20 are two of the most 
established machines on the market, and as such 
there is a disk option for both machines. But choice is 
limited, Right from the start Commodor: realised the 
need for a disk-bast 

If you look at a Commodore disk drive you'll see 
that it is a little bulky, due to the fact that all the 
control circuitry is inside the drive rather than in 
the micro or a separate connector box. The 1541 
single drive unit from Commodore can be used with 
both the 64 and Vic 20, At £225 the Commodore is 
a little expensive, especially as the storage capacity 
of the 35 track, double density disks is only 170K 
bytes, 


UPGRADE 


2: the Dragon micro are fairly limited 
in choice to how many disk drives are available for 
their micro, but the ones that are around are in 
general of high standard. 
Unlike some other machines that use disks, the 
Dragon does not have a port specifically for disk 
drives, and so uses the 40 pin cartridge port. The 
box containing the disk controller circuitry is the 
size of a large cartridge and the disk drive itself a 
real monster, but very reliable. The disks used on 
the 5.25 Dragon Data drives are single sided and 
double density, giving a storage capacity of 175K. 
‘Cumana, one of the best known names in disk 
drive suppliers also offers a system for the Dragon. 
‘Cumana supplies both 40 and 80 track drives start- 
ing at £286 (exc. VAT). The 40 track single-sided 
disk has a storage capacity of 250K unformatted, 
with the 80 track giving 500K perside, As Cumana 
is only a supplier, the controller interface card with 
the drives is supplied by Premier Microsystems 
Whereas Cumana only sells the whole package, 
Premier Microsystems will sell the controller card 
on its own. The Delta system, as it is called, con- 
tains the Delta DOS, user manual and demonstra- 
tion diskette (£120). Only 2K of user RAM is taken 
up by Delta as everything is held in an EPROM. If 
the Dragon 32 user wants a assembler/disas- 
sembler/editor then Premier Microsystems will 
also supply this in an EPROM to fit inside the 
DELTA case; Encoder 09 costs £29.95 
By Steve Applebaum, staff-writer. 


A list of disk drive and drive interface suppliersis 
given on pages 13, 14, and above left. We have 
tried 10 make this list as comprehensive as possible. 


After many years of typing letters and placing them in the box 
(below left), some people will be surprised to learn that the smart, 
black box (right) will help them ‘to perform the same function, 
quickly and economically, and do much more 

May we suggest that you use the old-fashioned method (perhaps 
for the last time) in order to discover today’s alternative. 


ELECTRONIC MAIL © PRESTEL 
© BULLETIN BOARD @ TELECOM GOLD 
© COMPANY DATA BASES ® MICRONET 


800 ® TELESOFTWARE & MICRO TO 


MICRO CHAT. 


‘Today's fast-moving business environment 
demands instant communication. Tanadata's 
smart modem and data communications 
terminals will help you take advantage of 
all the latest developments in the communi- 
cations field. Special terminal and Prestel 
Software is available for a number of Micros 


BT approved 


to drive the smart modem range—and some [~ — — — — 


have downloader software also! BBC, 
APPLE, COMMODORES, IBM PC, and soon 


CP/M MICROS. 


| Name 


Company 


For more information fill in the coupon or | 


Post Box © 1938 
70. approved 


clip your letterhead to this ad. 


| Address 


Tandata Marketing Limited, Albert Road North, Malvern, Worcs. WRI4 2TL 


A subsidiary of Tandata Holdings Pie 


APRIL, 1984 


‘Telex-JATEIT Preael "728 # Telecom Gold: TAN 00! 


Premier Microsystems, 
208 Croydon Read, 
Anerley, 

London SE20 7X. 
Tel: (01) 6597131. 
Spectrum, 

Sonic Foto & Micro 
Centre, 

256 Tottenham Court 
Road, 

London W1. 

Tel: (01) 580 5826, 
Technology Research, 
356 Westmount Road, 
London SE9 INW. 

Tek: (01) 699 5322, 
Watford Electronics, 
Dept. BBC, 

Cardiff Road, 
Watford, Herts. 

Tet: (0923) 40588, 


Tandata Smart Modem 1984 


Tandata 


Tandata Marketing Limited, 
Albert Road North, Malvern, Worcs, WR14 2TL 
Telex S717 Pree 78¢ Teleco Golt TANOO1_ 
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mi 
before 


you 


Before you buy a micro, 
youll need to ask your- 


selfsome searching 
~ _ questions, 

Exactly why do! 
want one? 

Do! want my kids to 
turn out like Mr.Spock? 

Will I get bored in six 
months? 

Dol wantto develop 
my taxi into a multi 
million transport corporation? 

mmodore SX 64 
Have I gotenoughin the bank this 
month or do Ineed credit? 

Youll need to ask some equally 
searching questions of the salesmen 
youre likely to encounter. 

Firstsnag You may find theyknow 

less about the machines than you do 

Incase you know less than them, 

here'sa quickgrounding in the jargon 
Sinclair Spectrum 48 

Computers store information in 

the form ofa binary code. 

Asingledigitinthat code takesup 

abyte.AKylobyte is about a thousand 
bytes, which is abbreviated to K. 


Lynx 128 


CommodoreVIC64 


All of 


A 1K computer would havea 
memory big enough to store about 25 
lines of text, not really enough to be of 
any use, 

And not all of that memory would 
beavailable for your use. 

Read Only Memory (ROM for 
short) is the part of the computer's 
memory that you don't have access to, 

Instead, it is used to store the 
information the computer needs for 
its operations. 

The memory you're interested in 
as a user is RAM or Random Access 
Memory. 

You use this partof the memory to 
load your information onto. 

But when you switch the machine 
off, it promptly forgets all the inform- 
ation you spentages typing in. 

You need to be able to store it 
somewhere. 

The easiest and cheapest way to 
dothisisonanaudio cassette recorder, 

More information can be stored 


icros should 


ayou buy one? . 


f them. 


on floppy disks. The normal 5%” size 
can store more than 100K. 

If that information was news to 
you, youd probably be interested in 
trying the Sinclair Spectrum, or the 
Atari 600XL, 

Both are ideal starter computers, 
with 16K memories, and both can be 
upgraded withaddon memory packs 
and a wide range of hardware. And, 
most important of all there's already 
masses of software available. 

You can plug game cartridges 
straight into the Spectrum and with 
the Atari you can start with ‘My First 
Alphabet and go right through to 
‘Teach Yourself Conversational French 

Add on the optional 64 K memory, 
and youll have auseful small business 
computer,complete withsoftware like 
Atari Writer for word processing,(You 
will also be able to boast that you built 
your own Atari 800X). 

If you truly have ambitions for 
your business, there'sthe Commodore 
SX64 personal computer. 


Acorn Electron 


Ithas built-in highresolution 
monitor and disk drives, which 
meansit's transportable, com- 
pact and doesn't have spaghetti 
problems. 

Soitmakes your business look’ 

smarter before you've even runa 

financial planning programme. 
Acorn BBC-B 

These are just some of the 
computers youcan havea hands-on 
experience with at Laskys. 

Prices start at £99 and there's 
interest free credit anda very pro- 
fessional after salesservice.(We know 
what it's like having your whole 
business depending on the reliability 
ofa computer.) 

As you can see, we've done 
everything to make it easy for you to 
find your way to a micro that you'll be 
happy with. Commodore 64 

And if youthink trying all the 
micros in Laskys sounds like a lot of 
troubletogoto,it'salotless hassle than 
tryingto makedowiththewrong micro. 


Aword of advice about micros: 


Apple IIE 


| = 
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makes 

data base and 
related programming 
as simple as 


OTHER DATABASE 
PROGRAM WHEN 
YOU HAVE 
CODEWRITER?” 
~recent satisfied user. 


Forget about the expense of hiring a professional 
programmer or the restrictions of ‘off-the-shelf” 
programs, Become your own program designer pro- 
ducing microsoftware to suit your specific requirements. 
Codewriter enables you to do this, you type commands 
in your own everyday language, just as.you would 
write them on paper. ... it’s as simple as ABC! 

When you've completed your design, Codewriter 
will write the program code and store it on your own 
disk whilst you sit back and watch. At anytime, you 
can of course modify the programs you've designed. 


Your programs may include data bases printed reports, 
calculations and comparisons between fields of data, 
development of menus, forms, letters, memos, 
cheques, invoices, statements, mailing labels... the 
Possibilities for design are endless. Codewriter 
Operates with most popular micros and will be 
demonstrated fully at your local dealer. 


| 


For details on Codewriter, complete and return the coupon to; 


DYNATECH MICROSOFTWARE LTD. 


Rue du Commerce, Bouet, St. Peter Port, 
Guernsey, Channel Islands. 
Telephone 0481 26081 Telex 4191130 


name. 


address 


tel. CA. 
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LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 701. TEL O1-546-7256 


TS AMIE OV REBEST. UF ADT) 


NEW SHOP 
NOW OPEN 
AT 
71 EAST STREET 
BRIGHTON 


TV GAMES SOFTWARE AND 
BOARD GAMES STILL AT 
24 GLOUCESTER ROAD, BRIGHTON 
TELEPHONE: BRIGHTON 698424 


Ring Round 5120, APRIL, 1984 
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UPGRADE 


here are shelves of ‘intro- 
duction-to-programming” 


books on the market, few 
looking very appealling to the 
beginner. Wading through a 
terse, typewritten tome of tea- 
chery is off-putting to many 
new micro owners; even the 
initial Users Guide can seem 
bewildering to the novice. 
Realising this perhaps, a 
company called Holiday 
Brothers have produced a 
series of instructional videos 
which aim to describe the prin- 
ciples of microcomputer pro- 
gramming in a more easily- 
digestible way. The series, 
titled Masterclass, comprises 
nine cassettes in all, and covers 
the Spectrum, BBC and Elec- 
tron machines. The two BBC 
cassettes deal with Basic on the 
Beeb, and cover such aspects as 
program organisation, data 


input and output, processing 
statements, and so on - moving 
on to integer operations, string 
manipulation, graphics co- 
ordinates and user-defined 
graphics characters on the 
advanced level tape. 

There's also a video cassette 
devoted to the BBC Micro in 
primary education, which 
looks at ways the micro can be 
best employed in the classroom 
(featuring the Logo Language 


PROGRAMMING 
THE EASY WAY? 


and Turtles), and another deal- 


ing with BBC games and 
graphics construction, 
The Spectrum —_video 


cassettes are released exclus- 
ively through WH Smith, and 
are again in two levels, first 
concerned with the basic prin- 
ciples of data input, program 
construction and meaning, 
going on to advanced topics 
such as graphics, loops and 
subroutines. The tapes for 


both machines cover most 
areas of the Basic language 
fairly thoroughly 

‘These magnetic tutorials are 
introduced by ont David Red- 
clift, who comes to the Master- 
class after over 15 years of pro- 
gramming and video training 
experience. During the tapes 
Redclift sits before his BBC or 
Spectrum and takes the pupil- 
viewer through a representa- 
tive program, examing it line 
by line, explaining and demon- 
strating the function or various 
statements as he goes. 

This technique is especially 
successful when discussing 
fields such as graphics, where 
an animated figure can be 
shown on the top of the split 
screen, while the routine from 
whence it was created is out- 
lined below. 

The technics are well 
explained, and of course if you 
don’t fully comprehend some- 
thing first time round you can 
always hit the rewind button 
on your VCR and give it a 
second squint. The great 
advantage of this kind of teach- 


ing technique is that the exer- 
cise is displayed on screen 
exactly as it would appear on 
your own monitor, so under- 
standing how the underlying 
process works is much less 
abstracted than printout and 
text ina conventional manual. 

This was emphasised by the 
fact that Redclift seemed to 
draw much of his material from 
the respective Users Guide, 
and make it markedly clearer; 
however, the videos don’t 
exploit the medium perhaps as 
well as they could, and retain a 
slightly stuffy ‘Open Univer- 
sity’ feel to them —but this, at 
least, leaves nothing to detract 
from the essential information 
(apart from Redclift’s rather 
garish sweater), 

As a softly-softly rutelage to 
the principles of computing, 
Masterclass s quite effective. If 
the £23.95 price tag deters you, 
the Masterclass cassettes are 
available from some video hire 
shops. 

Each of the cassettes is 
approximately one hour long 
(available on both VHS and 
Betamax formats), and each 
contains three games programs 
which can be loaded into your 
micro directly from the video 
soundtrack: although nothing 
exceptional, these extras do 
provide a useful respite from 
the intricacies of Basic pro- 
gramming. 

By Jim Hayes, sub-editor 
on Computer Answe 


The Masterclass series (each 
priced £23-95 inc. VAT) 
includes: 

© ‘Starting Basic with the BBC 
Microcomputer’ (Nos | ond 2) 

2 ‘Start to Program with the 
Electron.” 

3 ‘Graphics and Games for 
the BBC Microcomputer’, 

O "The BBC Microcomputer in 
Primary Education’. 

‘Introduction to Sinclair ZX 

Spectrum Programming’ 
(levels | and 2) (available only 
through branches of WH Smith 
priced £16,95inc. VAT each) 
Holiday Brothers, 
172 Finney Lone, 
Heald Green, 
Cheadle, Cheshire. 
Tel:(061) 437 053: 
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COMPUTERS 


Spectrum 16K £8690 Oric48 £113.00 
‘Spectrum 48K £113.00 Electron £173.80 
Dragon 32 £14500 BBCB £346.95 
Apple computers available 
PRINTERS 
‘Alpha Com 32 Shinwa CPSOF/T £19500 
(for Spectrum) £ 5220 Star Gemini 10K £20500 
Epson RXBO £22000 Star Gemini 15X £32500 
Epson RXSOF/T £25000 Star Delta 10 £32500 
Epson FXBO £33000 Printer Cable £ 850 


MONITORS 14" COLOUR 
Cable £17000 “Microviic £19500 “TV Monitor (Normende- 
‘Saba) £20700 “All complete with lead 
CUMANA DISK DRIVES 
100K Single £144.00 (without power suppl). 
100K Single £168.50 (with power supply) 


00K Double £326.00. 
‘Phone for price on other drives. 
ACCESSORIES 
BBC Disk Interface £7850 
Upgrade A to B £57.00 
‘Spectrum 16K to 48K £19.95 
“Joysticks analogue £15.00 
Joysticks self centri £1650 
Sidewise Rom £38.00 
*2764 EPROMS ring for 
127128 EPROMS competitive 
"8271 Prices 
“Discounts on volume 


Large selection of software. Too many to list 


SAC. for software list, State make of machine 
£1.25 discount on two pro-rata for volumes over wo. 
‘Add 80 pence Post & Packing for small items and £8.00 for large items. 


ADD 15% VAT, TO TOTAL 
BETTER PRICE ON PACKAGES THAN ANY NEWSAGENTS: 


Leigh Computer Systems 


36 Derby Road, Hinckley, Leicestershire LE10 1 
Tel: (0485) 612139 = 


EY MRL & 


PRINTERS 
‘SHINWA CP80 (80Cps 80Co!) £195 (£224 Inc VAT) 
STAR GEMINI 10X (120Cps 80Col) £215 (£247 inc VAT) 
STARGEMINI 15X(120Cps 132Col) £335(£385ine VAT) 
STAR DELTA 10 (160Cps 80Co!) £359(£413 inc VAT) 
JUKI Daisywheel (18Cps) £369 (£424 inc VAT) 
PLUS Paper, Ribbons & Refills etc. 


FREE DELIVERY by SECURICOR 
RING 0506 31605 for details 


EY MRL & 


Printer Interfaces 
Available to fit most micros: 
Electron, Spectrum, Atari, Commodore 64 all inc! 
FREE Cable, FREE Delivery FROM £39.95 (inc VAT) 


RING 0506 31605 for details 


Selection of Disc Drives at bargain prices from £135 
{inc VAT) to fit BBC, Tandy, Nascom etc. 


MICRO RESEARCH LIMITED (Freepost) 
Industrial Unit 6, Knightsbridge East, 
Livingston EH54 5BR, West Lothian. 
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SINCLAIR OWNERS 
READ THIS FROM 


‘You've probably heard about MACHINE CODED PROGRAMS and 
thought "so what! How can they help me?” 

‘Well now you can find out and taste the very real difference by 
purchasing our latest MACHINE CODED programs. These emulate 
features of the most modern professional computers (12 years 
writing machine coded programs for IBM, ICL, UNIVAC and Sinclair 
‘Means we know what we're talking about) 


FINANCE MANAGER 
's 3 powerful and fleuble MENU DRIVEN program far practically all domestic and 
busines accounting applications. MACHINE CODE hat enable us {0 produce the 
very latest in professional screen presentation and et factties 

‘Creat care has been taken to make FINANCE MANAGER eatemely easy 10 use 
yet the lactis are extensive and comparable (o those of saltware packayes for 
Imnctocomputers costing many thoxsards of pars 

FINANCE MANAGER'S main facies inchige 
‘AUTOMATIC DOUBLE ENTRY — for up ta 255 separate accounts with runwiny 
‘ANALYSIS — by user-defined transaction descriptions and/or date 
* STANDING ORDERS — added. appiled and removed by dale a a ela ser 

ny 

sted at ary speciied date 
old and new entries 


FULL SCREEN PRESENTATION. renter, aren 
or delete 
SPEED ths program very, very fast 

PLUS print screen of ie blick move, TAB, delete an! inert n ne, automatic 
APPLICATIONS: domestic and busines a 
srancal budgeting and paneer, 


ADDRESS MANAGER ... . 


Works on the 16K and 48K Spectrum, in 48K it will store, file, select 

{and retrieve over 400 full addresses (over 1500 individual names) 

Dynamic Memory Management and compression techniques makes 

ail this possible and there's a lot more: 

* FULL SCREEN INPUT and EDITING — see it as 8 page as 
happens with insert. delete and TAB Commands 

* MULTIPLE INDEXING — 3 way user-defined index enables 
you to detine, catalogue, select and print entries as needed, 
(essential for the more sophisticated applications | 

+ INSTANT RESPONSE — yes, this program Is very very fast. 

* SUPER FRIENDLY — ciash-proof, extremely easy to use and 
efficent in a way that BASIC can never be. 

MANY USES 

+ AT HOME 
etc) 

= AT WORK — for mailorder work, internal telephone directory, 
Sorting customers into types, areas, size. . you choose. 

ELUBS — printout members Is, Sort citferert categories etc 


SPECTRUM CHESS Dare you face The Turk 


The original Turk was an eighteenth century automaton, a life-size 
mechanical figure resplendent in Turkish costume and seated 
behiind a wooden cabinet on which a chess board and pieces were 
placed. 

‘OCP now offer you the twentieth century equivalent of that 
Turk — a chess-playing computer program, 

‘The Turk challenges you to a game of chess! 


MANY OPTIONS INCLUDE: 
* 6 LEVELS OF DIFFICULTY 

* DEMONSTRATION MODE 

* BOARD EDITOR 

* GAMES PRINTOUT FACILITY 

* BUTZ CHESS AGAINST THE CLOCK 

* TWO PLAYER MODE 

* UNFINISHED GAMES CAN BE STORED 
‘® RECOMMENDED MOVE 

FULL INSTRUCTIONS PROVIDED 


nl ener eons, 


[storing addresses, printing out Xmas Card lists 


—_——_eeee ee 
Ft cre to: xtra Compacr Rasang id, PB 9, Oxted 
eae rush me: RNANCE MANAGER at £095 Cl Spectrum ony 

ADDRESS MANAGER at £895 each L] Spearun ony 
(CHESS THE TURK at £8.95 each] Spectrum only. 
MACHINE CODE TEST TOOL a £995 exh, 
Send cheque, postal rte oF ACCESS No to ove sae: OF teephone 
Seer wh ACCESS Not 075) BEEBE, 


NAME 
ADDRESS: 
POSTCODE: 
Available from most branches Of casas 
W H SMITH and other retailers 
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Small Business 
Accounts 


and V.A.T. Returns 
made Simple 


Simple step-by-step accounting for retailers and smaller businesses. 

Records receipts over 10 headings and payments over 50 headings. 

Records Unpaid Bills and gives a list of amounts owed. 

Based on Vyners Simplex Cash Book and recommended by them. 
Automatically produces your VAT Return for Special Schemes A-F 

Cash and Bank Balances displayed on the screen at all times. 

Summaries of all information for the year available on the printer. 

120 page manual written by Geoffrey Whitehead, author of the 'Made Simple’ 
Series of Books. 

Runs on the 64 with 1541 Disk and Printer or with IEEE Interface and 8000 Series 
peripherals, 

* User Club with many facilities available for small annual outlay. 


The Electronic Cash Book 


ee ae ae ee 


* 


-----------------F 


Post in envelope. No stamp required. 
Micro-Simplex Ltd. 
FREEPOST, Macclesfield, 
Cheshire, SK11 6YA. 


Please send further information to: 
Name 


Company 
Address . 


Tel. No. 


>= ae VS. 


Lee eee 
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WE LOO! R 
CONTEMPLATION THAN JO 


‘ost of the computer war games that have 

appeared over the past few years have been 

lof the ‘shoot-em-up’ or Battleships pas- 
tiche ‘press-any-key-to-continue’ genre~so it is 
like breath of fresh air when agame such as Apoca- 
lypse (for the 48K Spectrum and BBC B), that is 
both exciting and thought-provoking, arrives. 

Apocalypse, from Red Shift, a small software/war 
games company, is not a game of mindless destruc- 
tion like so many others, but rather one of tactics 
and strategy ore in keeping with Chess than 
Defender. In fact, in this game the aim is to avoid 
armageddon by not using nuclear weapons. 

The phosphor version of Apocalypse owes much 
to elder brother. Like so many classical war 
games, it is based on the domination of areas of 
land, whiist defending them against the enemy - 
whoever they may be. Along with the original 
theme, the ‘new" game also retains a lot of the com- 
plexity associated with trad’ war games. However, 
‘once the book of rules has been read and under- 
stood, the player can leap into battles of times past, 
or plough into the future and decide the fate of the 
world (excellent stuff for budding megalomaniacs). 

‘The game itself begins (after a long time loading) 
with the player being asked to select a map from a 
choice of Europe, Britain, London or the Carib- 
bean, Whatever the choice, you then turn over the 
cassette from the main program and load the map; 
‘once this is done you're away. Or nearly so, 

Before fulfilling plans to invade Battersea, each 
player (there can be between 2 and 4) must choose 
the name of his/her empire, the symbol that will 
represent them and their empire centres where the 
army, navy, or even nukes will be situated at the 
start of play. Centres can be chosen by each player, 
or, even better, you can let the computer do it so 
that the process is completely random -abqut the 
only chance event in Apocalypse. : 

Once settled, the procedure of distributing forces 
begins. How many are available to each player 
depends on the revenue owned, which in turn 
depends on the type of land the empire centres 
(cities) are based on; urban areas will have a differ- 
ent revenue value to suburban, for example. Also, 
unlike real life, there's no question of political dis- 
pute over the siting of your silos, 

Placing forces in strategic positions at the start of 
the game is very important, as it could spell success 
or failure for the entire campaign. Deployment is 
followed by what is called the ‘movement phase’ — a 
time for manoeuvring forces and engaging in con- 
ventional combat. Within the movement phase the 
player is given four options: move, march or sail, 
‘occupy and change (choose a different region from 
which troops are to be moved). 

As seen from past experiences of war, whenever 
a hostile army moves into an already occupied area, 
skirmishes are bound to break out. The situation 
occurs in Apocalypse: if a combat situation is 
encountered, the players will be informed by the 
computer, with the forms of attack available out- 
lined. Here Apocalypse wins over most arcade type 
games, because the players are actually encouraged 
to talk to one another, and not just sit comatose, 


staring at the screen. 

‘The attacker inputs a number corresponding to 
the form of attack that he/she wants to use, but does 
not let the defending player see it. The defender 
then does the same, and if the number is equal to the 
attackers, then he/she wins. Going higher or lower 
will determine the success or failure of the attack. 

‘Combat as just described, is based on conven- 
tional weapons; however, a player forced into a 
corner could cause nuclear weapons to rear their 
ugly heads. It has to be said that although the idea 
of using nukes in Apocalypse is not a good one, as 
they can start a chain reaction and destroy some of 
your own forces, the procedure is well-pro- 
grammed: at the final moment there is the choice 
whether to fire or abort, Should a nuke be fired, the 
screen display begins to ‘ripple’, while the sound of 
the bomb can be heard whistling towards its target. 
After the explosion, squares begin to flash on screen. 
representing the areas hit. 

If nuclear war is not your scene, then Red Shift 
has devised a unique expansion system for Apoca- 
‘ypse that enables different scenarios to be MERGed 
intothemain program, These include such things as 
Europe 1984, War in The Pacific, Napoleon's Cam- 
paign and Fall of the Roman Empire —the last game 
including new hazards such as disease. 

Of all the software companies to enter the war- 
‘games battle, Imagine has got to be one of the most 
surprising. It's not often that a company, usually 
known for fast moving arcade style games, moves 
into an area where animation is one of the least im- 
portant features; but with a game called Stonkers, 
Imagine has straddled the barrier, and the result is 
a challenging game that features the best of both 
worlds. 

Stonkers was written by Imagine’s John Gibson, 
who also wrote the graphically excellent ZZoom 
program, Rather than choose a known piece of land 
to fight on, Gibson has created an imaginary land- 
scape that tends, maybe intentionally, to make the 
game a little less close to home. 

The scenario of Stonkers is very simple: two 
‘opposing forces, one the player, the other the com- 
Puter, try to take command of an area of land by 
destroying all the enemy combat divisions or taking 
‘over the enemy HQand port. 

Though this sounds like any other war game, the 
feature that makes it stand out is the usc of graphics: 
a hi-res map takes up most of the display, with the 
computer's and player's armies represented dia- 
grammatically on either side, The player is able to 
moye a cursor around the screen and with a push of 
button, magnify any area of land underneath it. In 
the same way, an infantry or combat division can be 
picked up by the cursor and—depending on its 
mobility~ moved t any strategic position the 
player requires. 

‘This is where the animation comes in. If an 
infantry is moved, the little stick man representing 
it walks across the landscape from its initial position 
to thenew one decided by the player. It can be quite 
amusing when the enemy is on the move and lots of 
stick men head towards your HQ with tanks and 
cannons hoton their heels. > 
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UPGRADE 


Myou have a Commodore 
64 and don't mind keying- 
in programs, Century 
books has produced Micro 
Wars on the Commodore 
64. As well as talking 
about wargaming 
strategy, the book 
includes listings for six 
games (two of which take 
up a5 much as 32K of 
memory), ranging from 
the ancient conflicts in 
Caractacus to the air 
battles of Richtoven. 
Priced £5.95, it’s available 
from Century Publishing 
‘8176 Old Compton Street, 
London WIV SPA. Tel: 
(01) 439 9416. 23 
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FLOPPY DISC INTERFACE FOR SPECTRUM 
FDC-1 MARK 2 


* Disc operating system in ROM. * 100k storage for 40 tracks, single 
sided disc drive. 

‘s Rassword piotectod, * Support two 40, 80 track, single or 

%* Occupies only the top 1k RAM space. double sided drive. 


* Duplicated Spectrum connector is | * BASIC programs can be merged 


provided. £85 excluding VAT + £1 p&p. 
40 track, single sided drive box with PSU 
(BBC compatible) 


£185 excluding VAT + £5 p&p 
Technology Research Ltd., 356 Westmount Road, London SE9 1NW 


Tel: 01-856 8408 
To: TECHNOLOGY RESEARCH LTD Pletee send me. 
356 WESTMOUNT ROAD Venclose t 
LONDON SE9 1NW oe 


ADDRESS. 


chia 
Wing Round 5205 


~L SOP TRIE 


DEPT CA, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 3PU Tel: (0793) 724317 trade enquires welcome 


Export Order: Please add £1.00 per tape airmail 
Sal SPECTRUM 16K VERSION OF Z/MAN £5.95 inc 


+ ZX Spectrum 


ed 16K or 48K 


SPECTRUM VERSION OF 


= - (CADE GAME WITH FULL 
ZUCKMAN FROGGY ARCADE FEATURES 
2X81 (16K) 2X81 (16K) : 
“ALL MACHINE CODE | *MOVING CARS, 
(10) 
Foun INDEPENDENT 
GHOSTS DIVING TURTLES 
*HIGHSCORE HALL | *FOUR ‘SCREENS’ OF 
OF F; ACTION 
+AurieNic ARCADE | *ALL ARCADE Fe 
i MACMINE-CODE GAME MUST BE 
sie biseLay *ENTIRELY MACHINE [So ‘OSESSIEVEOH 
CODE ONLY £5.95 INC. P&P. 
24 ONLY £4.95 INC. PEP | ONLY-E4.95INC. PEP 
COMPUTER ANSWERS Ring Round 5206 APRIL, 1984 


samme UPGRADE 


A CLOSE-UP FROM STONKERS BATTLE 1917 (NOTE THE ROYAL 
OF THE PLAYERS GROUND FORCES. | MOUNTED CAMELS IN THE CORNER). 


APOCALYPSE CAN BE PLAYED IN 
TRENDY ‘REAL LIFE’ WAR THEATRES. 


COMMODORE 64 - SPECTRUM - BBC - ORIC - DRAGON - TANDY 
IF YOU THINK YOU'VE GOT 
THE BETTER OF YOUR COMPUTER, 
YOU" D ee THINK ee i 


Seo Conia ba oral "P 
Bipolar 


= 


ayer srrcrtin™ 
Spates 


hen it comes to designing a game, an im 
portant feature (apart from an interest 
ing theme), is good graphics; but 


hough a user might be good at programming 
they may not be artist: nies are now 
coming to the rescue of the programmer with 
| several graphics utility packages that are supposed 
tomake thingsa little easier 

We tried our hand at a few programs (Paintbox 
Melbourne Draw, Cartoon Animation and Draw15 
for the Spectrum that cover the ground between 
just drawing lines to user defined graphics (UDGs 


Various com} 


and animation. 


The adverts for Paintbox offer the user all 
wondrous things. Pictures taken from the demo 
program show such things as a cover design from 
Vogue magazine, and a very detailed Ferrari sport: 
car. However, as with so many commercial 
products, what you get is not always as easy to use 


PaxxTwox 


as the advertisers’ promises. The facilities are im 
pressive; user defined graphics editor, drawing 
board, sketch pad and precision plotter, to na 
few; but each has its own little idiosyncracy 

he graphics editor allows up to 84 user defined 
graphic (UDG) characters to be defined - 63 more 
than the Spectrum on its own. Because of the way 
that the Spectrum's memory is mapped, it is only 
possible to have 21 UDG characters in the graphics 
area at any ercome this, the writers 
of Paintbox have divided the UDGs into four 
banks’ of 21 These can be stored in 
memory and then called with a short machine code 
routine whenever needed 

Included within the graphics editor is a drawing 
board and sketch pad, both of which are used in the 
designing phase, Characters are designed on the 
drawing board. The display features what looks like 
a chess board, and a blank square of the same size. 
When any squares are filled on the board, a number 
at the side changes, giving the decimal code of 


one time. T 


haracters, 
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TAKING THE GRAFT 
OUT OF GRAPHICS 


WE LOOK AT SOME PACKAGES THAT HELP MAKE DESIGNING GRAPHICS 
FIGURES FUN AS WELL AS INSTRUCTIVE. 
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Cartoon Animation 
(features: characters 
stored in memory, control 
speed, direction and 
colour through simple 
POKE statements) 
priced: £10 inc. VAT). 
Draw!5 priced £5 from: 
Fowler Software 
Hendon Mill, 

Nelson, Lancs BB? BAD. 
Tel: (0282) 865837. 
Melbourne Draw 
(features: englarge 
screen, change attribute 
settings, fllcommand, 
shrink screen, grids for 
defining UOGs, screen 
scroll), priced £8.95, (inc. 
VAT), from 

Melbourne House, 
Costle Yard House, 
Castle Yord, 

Richmond TW10 6TF. 
Tel: (01) 940 6064, 
ointbox 

(features: UDG Editor, 
drawing board, 
sketchpad, precision 
plotter including: plot, 
‘orc, fil, draw, erase, 

store, erase), priced 
£7.50 (exc. VAT + P/P) 
Print 'n’ Plotter Products 
19 Borough High Str 
London SEI 9SE. 

28 Tel: (01) 403 6644. 
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MORE UDGS FROM THE PAINTBOX 
DEMO PROGRAM. 


the byte, Finally, the user is left with a design; arid 
eight codes that make up the character, which cuts 
outall the mental arithmetic usually required when 
designing UDGs. Below the ‘chess board is a box 
containing several options that enable the designer 
to inverse, rotate, or produce a mirror image of the 
character, saving time having to change the attitude 
of the figure, or re-design it. 

To make sure the character designs work, the 
user is supplied with an on-screen sketch pad. 
‘This gives the designer the opportunity to try out 
the designs, and see what characters look like before 
saving them to tape, or using them in a program. 

All the characters designed using the drawing 
board and sketch pad can be saved and called from 
a Basic program using the RANOOMIZE USR func- 
tion, There are four different RANDOMIZE USR calls 
needed, one for each UDG "bank’ 

UDGs are useful, but they are not any 
high resolution work; you could not create 
magazine cover with them. So to give the ‘artist’ 
more flexibility, Paintbox also provides a high resol- 
tution plotter. All the facilities are there~plot, 
draw, fill, erase, arc and circle~but the ability to 
move the cursor around the screen and draw as you 
go is missing, 


MELBOURNE DRAW 
‘Melbourne Draw is*a package in the same line as 
Paintbox, and probably has one of the best pedi- 
grees of any design utility for the Spectrum. Not 
only was it written by Philip Mitchell, one of the 
programmers of The Hobbit, but 
Greate the excellent graphics used in the same game. 

Melbourne Draw, unlike Paintbox, is able to draw 
as the cursor is moved and, even better, small 
portions of the display can be enlarged between 
four times and 16 - times handy for designing small 
intricate figures. Just as portions of the screen can 
be expanded, they can be contracted. However, in 
this case the effects are non-reversible, so the 
manual advises that a design be saved onto tape 
before being shrunk. 

On Melbourne Draw colour is probably the har- 
dest feature to use. Unlike Paintbox, which uses a 
simple menu from which paper and ink colours can 
be selected, Melbourne Dravo's manual confuses the 
issue by talking about attributes (see Spectrum 
manusl—yann . . .), To make matters worse, there 
is no real explanation of how to use more than two 
colours (foreground and background) at any one 
time; it can be done, but with a great deal of trial and 
error. After eventually finding out how to change 
colours, this package is very good for creating still 
pictures. 


GRAPHICS WITH INTENT? FROM 

THE CARTOON ANIMATION DEMO. 

CARTOON ANIMATION 
If trying to be an Andy Warhol is not your scene, 
there is always the Bill Tidy approach, with Car- 
toon Animation from Fowler software. Rather than 
concentrating on design facilites like those in the 
other two packages, Cartoon Animation is a set of 
machine code routines that attempt to make creat- 
ing moving figures very easy. 

Cartoon Animation consists of a Basic program 
and various machine code routines that collectively 
allow the user to design characters and move them 
around the screen with the minimum of fuss. Get- 
ting started with the package is not very easy, as the 
leaflet-like manual has a very hazy description of 
how to begin, Once started, however, it takes the 
user along the path to simple animation. 

Unlike the other packages looked at, Cartoon 
Animation is not really a design program, and as 
‘such does not provide the design grid that is so use- 
ful. This means the user has to draw up his/her own 
grid and colour in the squares making up the 
character or use Fowler's Draw!5 (see below). The 
character is then stored in memory with the help of 
a Basic program given in the manual, As the pro~ 
gram is typed in, variables are added giving infor- 
mation about the length and height of the character, 
the location where it is to start in memory, and all 
the data that makes it up. On ranning the program, 
the character is stored in memory, ready to be mani~ 
ulated with various other commands, 

All the other information to get the figure moving 
is stored in the form of POKE statements; don't be 
scared or put off if you're not sure how to use these, 
as all the necessary POKEs are given in the manual, 
Ifa lot of figures are to be moved around the screen, 
it means a lot of such statements have to be used, as 
a different one is used per direction. Other effects 
such as speed, colour and movement can also be 
controlled with the POKE command, giving some 
very acceptable animation. 

To overcome the need of having to draw your 
‘own grid, Fowler has produced a program that 
transfers drawings from paper to computer. The 
utility is called Drato/5, and it is useful for taking 
the hassle out of designing new characters. 

Alll the the user has to do is specify the length and 
height of the character, and the start address of 
where it is to be stored in memory. Keying-in the 
information about the dimension of the character 
produced draws a grid on which a design can be 
made. A line of squares can be filled using the 1 key 
for ink and the 0 key to leave a blank. Special keys 
are provided so that a line can be coloured in, left 
completely blank or copied to the next, Once com- 
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pleted the design can be saved to tape. Veing UDGs with Melbourne Draw is R 
In the manual provided with Dra Basic Paintbox, but you can also 
program that allows the characters to be used specify wherein memory they are to be stored 
within a Basic program, or, ifit's fast animation you The packages from Fowler Software are a differ 
want, they can be used in conjunction w ment kettle of fish to those from Print ‘n’ Plotter 
Animation. Products and Melbourne House. Rather than being 
‘Apart from the demo program supplied on the purely for design, they are more concerned with | 
Computer Animation package drawing characters and moving around the 
called ‘Giant's Dinner’ for young children, also Garton Animation is good for building up 
from Fowler Software, gives a good indicati characters and moving them around the screen, but 
what can be achieved with the program: when it comes to using colour there are again some 
All the packages looked at « artistic user drawbacks. Unless your characters are black a 
some advantages ov moved at any time 
graphics facilities. They do not, however, give tot the idea of designing a whole game 
freedom, as there is always some feature lacking with the package, but it is good for designing single 
Melbourne Draw is certainly lacking in easy use of animated characters. 
colour, We managed to get two colours on the Dr 
jcreen at one time, but apart from that we had little but again it i 
success, Paintbox, on the other hand, gives the user _ storing them above RAM 
a palette for selection of colour, giving the designer ters drawn o 


assette, a gal 


using the basic Spectrum’s white, only one can be 


detract 


\¢ first two packages 

ning characters and 
TOP by converting charac 
0 an 8 * 8 piece of graph paper into 


ely for desi 


easy access to more than two, numbers between 0 and 255. The user can call up 
Where Painthox falls down in relation to Mel- the characters stored using it with a Basic program 
bourne Draw is the lack of the ability to draw as the _ listed in the manual supplied, or, if a faster speed is 


the Basic subroutines of ‘Animation. 


ages looked at are good design tools in 


cursor is moved, For tricky, complex designs this is needed, wi 
an obvious requirement, but the designers of Pain All the pac 
box haye decided to leave it out. The faults in b some respect, but on the other hand they all fall 
packages are major deficiencies, but 1 do When buying one of the ‘art 
possibility that Paintbox could improve when Print packages like those from Print ‘n’ Plotter Products 
‘n’ Plotter Products produce exp grams and Melbourne House, we would recom 

for the utility, promised 


later this year. latter package if a jour is n 


The majority of people who use Paintbox and Me or the user who wants to create a lot of UDGs. 

bourne Draw will want to use their designs in a Basi two Fowler Softw 

program and it is possible to do so with b 
With Paintbox, the UDGs can be stored in for the design of fastarcade games 

memory above RAMTOP and each UDG bi By Steve Applebaum, staff writer of Com- 

using the RANDOMIZE U nt puter Answers. 


products are gi 
experimenting with animation technique 


LOADING 

Type LOAD" to load program 

Wait 5 minutes for program to load 

Program will run automatically 

INTRODUCTION 

The object of the garn 

without losing lives and thus to achiew ; ENTER THE CATACOMBS. . 
possible. Euch item of treasure is worth a number of point HUNT THE TREASURE 


ro. suirbee of hazards within the ze, pit AVOID THE TRAPS. .. 
joors, porullsandwendering SKULLS. The SKULLS WATCH OUT 


will attempt to guard the treasure by catching you, but you 
may find within the maze a green cross which willgive youa FOR SKULL! 
period of safety during which yo the SKULLS. 


treasure collected, the higher the score. 


WATCH OUT FOR 


Lock or unlock 


BD isciy crore 


100% MACHINE CODE 


Write for details on the 3-DIMENSIONAL 

GRAND HIGH SCORE COMPETITION Se ye ar pee 
GAMES MACHINE LTD. , 
40 FRETHERNE ROAD Available soon 


sre yuoampevery.uerrrorosine GAMES MACKINE on Commodore 64 


8444/28495 SPECTRUM Badges available at 40 pence 
Tek HO: (OTSTS) 208 Posters available at 75 pence 
Pasta seen oe, — ‘ca70 
sma req praca Gab wa cin 
= ‘AO FRETHERNE ROAD, 
WELWIN GARDEN CT. 


ADDRESS 
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Block diagram of 0 
display, showing the main 
components. 
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first problems we encounter is something like, 
‘No! you can’t watch Little and Large~I'm 
trying to debug this program,’ and soon. 

‘While a great many people now have two TV sets, 
it is not uncommon for them both to be in use, 
so we still have a problem. The usual answer is to 
purchase another TV (which may cost moré than 
the micro), use a black-and-white set for develop- 
ment, or purchase a monitor. In the case of the 
monitor, the only question is, ‘do I require RGB or 
composite video, and can my micro drive one?’ So 
what are the answers? 

Let's take a look at how a monitor works, and 
what these methods are. Fig. J shows the signal path 
from the micro to a standard domestic TV. The 
modulator may or may not be built into the micro; 
if itis external (like with the Vic 20), then the signal 
to it, from the micro, is true composite video, and 
will contain a sound component if the micro pro- 
duces sound through the TV. 

If the modulator is internal (meaning that you 
plug your TV aerial straight into your micro), then 
you may either have a separate composite video out 
put or, at the risk of invalidating your guarantee, 
you can run a line from the internal modulator (as 
on the Spectrum). The modulator is usually a small 
bare metal box with the TV aerial connector 
coming out one side and two wires (composite 
video, the one you run a line from, and earth) 
coming out the other, 


| the purchase of a micro, one of the 


‘O AVOID TV V-TIME HA 


‘The signal leaving the modulator is a radio fre- 


quency, usually around channel 36. In effect, the 
modulator is a tiny transmitter (if an aerial were 
fitted to the modulator, your TV would receive it 
over a surprising distance, you might also be sur- 
prised by a summons from the Post Office). The TV 
set, when tuned correctly, receives this signal and 
ultimately changes it back to composite video, and 
extracts the colour and sound content. All this sig- 
nal processing naturally loses some of the defi- 
nition, but still we all key on. 

In Fig, 2 we see the single path for a compositive 
video monitor, which makes much more sense. So 
what is the difference between composite video and 
RGB drive? True composite video is a complex 
waveform (often carried on one line) containing the 
following components: 

Video (or luminance) information-the bla 
and-white picture. 

‘Colour (chrominance) information, 

‘Colour burst, A signal used to tell the receiver 
that the signal is colour, and is used in colour cor- 
rection circuits. 

Horizontal and vertical synchronization pulses, 
to lock the time bases that scan the screen. 

Sound component 

‘These individual components are extracted as 
required, within the TV or monitor. Some micros, 
however, do not generate true composite video (in 
a TV sense): the composite video available does not 
contain colour information, This is not such a big 
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problem, as we shall see later when we look at the 


conversion of VDUs. 

RGB (standing for red, green and blue, the pri- 
mary colours in TV pictures) delivers three video 
frequency signals to the monitor. Each signal has a 
luminance component and also a single colour com- 
ponent. Hence, connecting red drive only would 
produce only red detail on the screen. The colour is 
not processed from its luminance part, it is used 
after amplification to drive the tube. Sync (for 
timing the signal) is also part of the RGB signal. 
Another factor that donates to the superior display 
on amonitor (or VDU) is that bandwidth is wider ~ 
it can handle higher frequency signals—and the 
actual tube quality is higher. 


Can you convert your TV to RGB or composite 


video? Unless you are very well informed on 
TV, no! The vast majority utilisea live chassis, 
which means the ‘Earth’ rail of the circuit is con- 
nected to neutral mains (though many people try to 
fry TV engineers and connect it to mains live). Still 
more common among switch mode power supply 
setsis for the chassis to float at around 300 volts. This 
is why you do not have an earth on your T'V; hook it 
up to your micro, and you soon will have —via most 
of the chips within! The aerial socket on the TV is 
critical component to ensure isolation. Don’t ever 
bodge it, should it be damaged. 

This concludes our somewhat brief look at the 
connection between micro and TV. Now we can 
look at a cheap and effective way to obtain monitor 
quality displays. If you usea monochrome > 
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UPGRADE 


Left: The path token by a 
video signal from your 
micro to the television. 


Below: the simpler path 
taken by a video signal 
when going via a micro's 
composite video output. 


(commodore 


The natural development for 
Commodore te users 


If you want to unlock the full potential of your Superbase 64 - The called Lge | 
disk-based Commodore 64, ata need Satine 64 Bathe: oleeoer system for the Commodore | 
—the complete records-handling system that put 
business-style power and practicality at your Baroy eve Sxaiors Dh Ese) Cone, 


fingertips. 
Invoices/Finance & tte aap 
Collections/Recipes/Personal pie ih eee Precision Software Ltd. 
Pr Management Accounts/Car 6 Park Terrace, Worcester Park, 
Records and many, many more! Surrey, KT4 7JZ 
Superbase 64 solves a host of filing problems Precision Telephone: 01-330 7166 
with its easy record formatting, powerful indexing Software Telex: 8955021 PRECIS G 
and sorting, extensive outputting ns, and its More information on Superbase 64 avaible rom Commodore 
‘Superbasic’ programming capability. Dealers, Major Retailers or from Precision Software 


And Superbase 64 comes with a simple-to- 
follow manual and audio-learning cassette 
‘80 you'll have no trouble getting the 
benefits straight away. 


‘Complete your Commodore 64 ~ Complete the coupon 


Syst 
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ALLIES A WATT UNLESS SHOWN 
AAULCAPS 289 WORKING 

PNP TRANS 8C327 

(MPN TRANS C337 


6 pevours 


19% 


display, you can, of course, make all your colour 
statements, get the thing working, and then run the 
finished result on the colour TV (three am is a good 
time, when nobody is watching it) It is then a simple 
task to change any colours that do not appear very wel. 

‘This still entails getting a mono display, or VDU 


(that is, a video display unit, a screen on its own, not 
to be confused with a terminal, which would 
include a keyboard and extra circuitry), When 
writing programs the advantages of a good quali 
display, even a black-and-white one, are consid 
able ~ reading reams of text on a TV screen is hard 
on the eyes. 

‘The computer market is continuously expand- 
ing: as fast as one user buys a system, another is 
scrapping his old system and starting again with the 
new generation equipment (this has led to an 
equally steady growth in computer system scrap 
dealers, and second user dealers: the main interest 
of the scrap dealer is the precious metal in the back- 
planes and so on. There appears to be little demand 
for the VDUs that these dealers obtain as they buy 
up old systems). 

‘There are many types of VDU, so what you need 
to know is how to identify the type that can be con- 
verted, Also, as a guideline, do not pay more than 
about £20 for your scrap VDU, unless you are 
certain it is worth more. An unpopular model that 
nobody wants will probably come your way for as 
little as £10. Haggle! These are the types of ter- 
minal that you may encounter: 

Composite video monitor. 
OTTL monitor. 

Controller driven VDU. 
Conventional dumb VDU. 
Olntelligent VDU or terminal. 

It is important that these types of VDU are 
explained. Some of them are of no use to us, and 
even within the ones that look okay, there could be 
trouble. Basically, there are two components in a 
‘DU - the display and the logic. It is the display, 
and how the VDU manufacturer has gone about 
designing it, thatis of prime concern tous. 

‘When « manufacturer designs a VDU it has two 
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options in the display area; it can either design its 
own scanning circuits to drive a CRT (cathode ray 
tube) or buy in a complete assembly, The latter 
approach is more usual, and is the type of VDU we 
require. There are many manufacturers of CRT 
displays, and these are the three main variants: 
‘composite video monitor; TTL monitor; and moni- 
tor without horizontal timebase. 

The first type speaks for itself. It will work just by 
plugging in. Only one problem may occur, which 
we will discuss later. TTL monitors and those 
without horizontal timebase require a lot of conver- 
sion work, so are not really worth buying. 

So, we are looking for a VDU, in which the 
system manufacturer has used a bought-in standard 
display, that accepts composite video. How can you 
identify the sort that will be easy to connect? Here 
are some guidelines, but at this point you might 
need the assistance of someone (TV engineer?) who 
can help. 

Olf only the display and logic circuits are in, one 
board construction (plus the power supply unit, 
PSU), the VDU was probably designed by the 
system manufacturer for use in its own system — in 
which case this isn’t the VDU for you. 

OThe same applies if the printed circuit boards for 
logic and display are all the same type of design 
(check for similar tracks, etchings, colour and part 
numbering). 

O lf the display looks like an independent unit (own 
PSU, contrast, brilliance controls and so on) 
separate from the logic board, it is likely to be what 
youare looking for — get your wallet out! 

Data 100 and Memorex terminals both use a 
bought-in display in some of their equipment 
(made by Motorola). DEC, Videcom and Ferranti 
do not. Some Newbury terminals are suitable. 
‘There are so many makes that it would be impos- 
sible to list all the types you may find. Ex-hospital 
‘equipment is really good, as due to the user appli- 
cation, ex-hospital VDUs often have very wide 
bandwidths. 

Having gota VDU, you require an interface card 
to extract the component signals from the compo- 
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Left: cirevit diagram for a 
video board, connecting 
your micro’s composite 
video output toa VDU. 


TERMINAL SUPPLIERS: 
Chiltern, 

High Street, 
Cholfont St. Giles, 
Bucks. 

Raybold Computer 
Services, 

Unit 12, 

West Station Industrial 
Estate, 

Spital Road, 
‘Maldon, Essex, 


Computer Weekly 
enquiries to: 
Computer Weekly 
Editorial, 
Quadrant House, 
The Quadrant, 
Sutton, Surrey SM2 5A. 
Tek:(01)661 8642/ 
8541. 


UPGRADE 


The Hitachi hi-res model 
02713 (right) is at the top 
of the quality monitor 
range, ideal for CAD and 
process/Now control 
applications. Contact 
Hitachi (Europe) on (01) 
748 2001 for brochure and 
details of suppliers. 


site video. You may be lucky and get a display that's 
ready t0 go, We have one like this, but it still benefits 
from the signal processing of the video card. 

‘The circuit shown does this job. We have decided 
not to include a layout, as we feel that if you are 
going to make this conversion, you should have 
enough experience (or help) to construct it as 
shown, The originals were constructed on Vero- 
board, and connectors fitted to allow them to plug 
into the backplane of the VDU 

he only problem you may encounter is that of 
frame flyback blanking. Again, it is not my inten- 
tion to go deeply into the workings of CRT scan- 
ning, but, put very simply, an electron beam is 
made to scan the tube horizontally. This scan pro- 
duces a line across the screen. By applying a mag- 
netic field in a different direction, this line is 
‘opened’ up, and a number of lines fill the screen 
this is called the raster. The timebase that ‘opens 
up the scan is the vertical or frame timebase. After 


‘one frame, the beam has to go back to the start to 
scan another, the moment of time during which it 
does this is called frame flyback period. 

If we were able to see it (due, for instance, to a 
fault), we would sce white lines about one inch apart 
on top of our display. All domestic TVs have inbuilt 
circuits that turn the CRT off during field flyback — 
notall monitors do! 

‘The reason such circuitry is not regarded as the 
norm in VDUs is simple. It is quite usual for the 
manufacturer to arrange blanking in his software/ 
hardware. Alle has to do is to push the video signal 
out at the correct moment in time. A simple timing 
problem when you consider some of the timing that 
has to be set. 

The circuit shown overcomes this problem by 
including a blanking network, although the point at 
which you extract a suitable signal may need some 
experimentation, the frame scan output being the 
best place to start. For those among you with 
oscilloscopes, various waveforms are shown, also 
the DC levels. For interest sake, a block diagram is 
shown of a typical monitor layout, to show what 
happens to the composite video signal 

The screen of any CRT is coated with phosphor 
dots (unless we complicate things with Triniton, 
AX series, Toshiba et al). The smaller the dots, the 
more you get on the screen, the greater the defi- 
nition. The most important benefit you will get 
from a VDU conversion will be higher resolution, 

Finally, a word on where to obtain the sort of ter- 
minals required. The computing trade journal 
Computer Weekly (which isn't available on book- 
stands) has many such advertisers in a regular 
feature called ‘Market Place’. A couple of other 
sources are listed on page 33. 

By Mike Houghton, A computer consultant. 
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LIGHT PENS 


The Trojan Light Pens have received great reviews 
throughout the computer trade and are undoubtedly 
the finest light pens available for Spectrum and 
Dragon owners. 
The advanced software enables you to draw pictures 
on to your TV screen, create your own designs and 
save and reload from tape. No experience of pro- 
gramming is necessary as the Trojan Pen comes 
complete with a new advanced program cassette and 
comprehensive instructions. 

Each Trojan Light Pen gives the user the following 

facilities in HI-RE: 
+ DRAW PICTURES FREEHAND; + DRAW BOX; « 
DRAW CIRCLE; + DRAW LINE; « COLOUR FILL 

DESIGNATED AREAS. 

ALL FUNCTIONS IN FOUR COLOURS FOR THE 
DRAGON. ALL FUNCTIONS IN EIGHT COLOURS ON 
THE SPECTRUM. 

Available in text: « DATA ENTRY AND PROCESSING; 
+ MENU SELECTION AND CONTROL; + GAMES 
PLAYING. 

Also programming hints and tips. 

The Spectrum 48K Light Pen is only £17.25 (inc VAT 
and P&P). The Dragon 32/Tandy 32 Light Pen is only 
£11.50 (inc VAT and P&P). 


TROJAN PRODUCTS 
166 DERLWYN, DUNVANT, SWANSEA SA2 7PF 


TEL: (0792) 205491 


MICRO USER T-SHIRTS 
AND SWEATSHIRTS 


1)Spectram. 

2)Oric1 

3)I'mUserFriendly 

4)Have youseen my peripherals? 
5)Invader 

6)Zap'Em 


Printed onto quality 100% cotton T-shirts in White, Sky, Red. 
£3.25eachine 
and Poly-Cotton Sweatshirts in White or Grey £5.75 ine 
‘Small/mediunviarge and extra large sizes 
Mailorder only from 


ONE PERCENT SCREENS 


Unit 12, Star Lane Estate, Great Wakering, Essex 


CALLING ALL CLUBS AND RETAILERS 
Have your name or product printed onto T-shirts or sweatshirts 
‘Minimum order only 6. Send SAE for details 
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Overnight they've transformed their Commodore 
professional tool. 


Cale Result i: versatie 


monitor stocks and shares, plan personal and corporate 
taxation, check expenses, lag and analyse all kinds of bills. 


Cale 
Result 


inone easily 


understood 


Calc 
Result Easy 


Single page spreadsheet (64 columns x 254 rows) 
Built-in graphics. Formule protection, flexible print-out, 
colour conditional functions and mathematical 
functions, Delivered on plug-in cartridge. Data storage 
on cassette or disk 


£49-95 (inc VAT) 


Cale Result 
Turns a Commodore 64 
into a powerful professional tool 


Thousands of senior managers, sales professionals, scientists, doctors, dentists, business people, barristers, 
bankers, accountants and other top professionals have suddenly discovered the value of Cale Result. 


use it to calculate loan 
and mortgage payments, forecast budgets, balance cash flow, 


offers you new 
perspective on 
financial planning. 
(Our 3-dimensional 
spreadsheet sums up 
poges of figures 


financial model 


64 from a family computer into a powerful, 


Calle Result instonty translates figures into 


multi-coloured bar charts. 


Calc 
Result 


hos a built-in 
HELP’ function, 
This program 
actually shows 
you how to exploit 
its full potential 
‘ond versatility 


Cale Result is ciscively occiden proot 


A built-in program protects your formulae 


Calc Result Advanced 
All functions in Cale Result Easy 
plus 32 pages (Three-dimensional 
viewing). Page add, window, 
split-screen (up to four pages 

‘on the screen at the same 
time), and help functions. 
Delivered on plug-in 
cartridge plus disk. 
Requires disk drive. 


£99-00 (incvat) 


For more information contact our 
Advisory Centre on 0344-778800 or 
simply contact your local Commodore or 
Lightning dealer, or clip the coupon, 


= ee eee 
| would like you to send by return post further information on the 
Handic 64 range. 


Nome Title | 
Company 

Address i 
va i 
5 Albert Raad, Crowthorne | 
Berkshire, RG] 7LT ‘software Ltd 


Tel: 0344 778800 Telex: 849426 
Thinking chood 
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East Central 


(Business Systems) Lta, 
London’s apple @oppic 


specialists a 
Stockists of Pe 

@eppic’s newest ah 

High-Tech Products — 


Macintosh. ~ =~ Macintosh. 


nt . We also supply a wide 
and range of Typewriter/ 
C55 Cn Zy Printers which can be 
interfaced to your 
microcomputer 
Olivetti * Hermes * Canon 


01-7909991 rr 


3 e 
(20 Lines) 139/147 Mile End Rd. London El 4AQ 


Ring Round 5509 


aS : 
‘Super 3D arcade action Invaders will est your skil and 30 co: -—- 

‘ordination to their limits. 8 rippling colour Invader screens ot 1 QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661 
Increasing difficulty with keyboard controlled 30 laser movement 

4nd fre sequence. (Brain required) €8.95 


DRAGON 32 

MAC £6.50 Fruit £4.95 # Look and Learn £4.95 # Pontoon £4.95 
Missile Command £4.95 Graphics Demonstrator £4.95 

‘Tango Foxtrot 01 £6.50 ® Space Crystal £6.95 


ORIC1 48K 
Oricle (Smart Oric) £6.95 # Flight Simulator £6.95 # Super 
Fruit £6.95 # Space Crystal £6.95 
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GROWN OUT OF 
EASTER EGGS? 


VISIT THE 
PERSONAL 
OMPUTER 
GAME 


APRIL 20TH —10-6 


EASTER SATURDAY 
APRIL 21ST 10-6 


EASTER SUNDAY 
APRIL 22ND 10-6 


= | SOLIHULL 
CONFERENCE CENTRE 
Sef HOMER RD, SOLIHULL 
WEST MIDLANDS 
ee 


To: PC Games Tickets c/o Savita Ayling 
VNI 

62 Oxtord Street, London WIA 2HG 
Tel: 01-6366890 

Please send me the following 


Advance Tickets at 
£1.50 each 


Group Tickets at 
£1.20 each (10 or more) 

| enclose a cheque, made payable to 

VNU Business 

Publicationsfor £ 


Charge my Access! 
Barclaycard No. 


Signed 
Nome. 
Address 


{Don’t be late! For Advance Tickets and 
Group Tickets cut out the coupon opposite. 


& 
g 
Es 
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Unit 19, Daniel Owen Precinct, Mold CH7 1AP. Tel: Mold 56842 


ATARI DRAGON 32 


ATARI 400 inc. Basic, DRAGON 32 - 2 Joysticks £175.00 
2 Joysticks, Recorder * £5.00 software voucher £150.00 DRAGON DISC DRIVE £275.00 
ATARI 800, 

2 Joysticks, Recorder + £10 software voucher £320.00 


ti 


48 LYNX £200.00 
96K LYNX £290.00 


COMMODORE 64 


* Joystick, Recorder - £10 software voucher £260.00 
1541 DISC DRIVE £220.00 
1526 PRINTER £340.00 


SHARP 


VIC STARTER PACK £139.99 Mz 700 £249.95 
PLOTTER /PRINTER £129.95 


RECORDER £ 39.95 
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"—immgect: AR— Are GU ~ Ouickai, OF — OR 
jonah DR. K Gray NG— New Generation, CO COS. TE — Term 


Ring Round 3513, 
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Sassssessesssensesanansl 


aan 
| 
I 
| 


1/1 Main Street, Deans, Livingston. Tel: 0506-41004, 
Please supply the following:— 


1 
2 
3 
4 
5 
| Despatch to:— 

Name 

Address 

Computer Ram 
| Cheque No fore 


lease debit my creditcard Access/VisaNo. 
Signed 


enclosed, 


BLANK 
CASSETTES! 


TOP QUALITY 
PROFESSIONAL 
BRAND COMPUTER 
AUDIO CASSETTES 
AT BUDGET PRICES 


Packed in boxes of 10 cassettes. 
Complete with labels, inlay cards and library 
cases, 

Prices include VAT post & packing 


LENGTH BOXPRICE(10) QTY 
£4.35 
£4.40 
£4.45 
£4.50 
£4.70 
£5.30 
£7.00 


Cheque Postal Order enclosed for € 


Amount 


NAAR cacsasssanicestertases 
ADDRESS.......... 


PROFESSIONAL MAGNETICS LTD 
Cassette House, 329 Hunslet Rd, Leeds LS101NJ 
Tel: (0532) 706066 


TRADE ENQUIRIES WELCOME 


NEWARK VIDEO CENTRE 


Super Clear Computer 
Display-anda TV!!! 


AN RGB MONITOR - WITH TV RECEPTON 


14°C2402/RGB £275.00 - 20° C6100/RGB £365.00 

16" C3104/RGB £299.00 - 22" C7100/RGB £399.00 
16° C3404/AGB with Remote Control (Teletext Extra) £350.00 
26° C8400/RGB with Remote Control (Teletext Extra) £465.00 


Allprices include VAT, a 12 month guarantee, a6 pin 


DIN lead, a mains plug and carriage to yo 


e Grundig TV’s supplied with Grundig 
Educational and quantity discounts are available. 


‘What ‘What Micro’ said: 
“The colours are just unreal like the ‘simulated’ pictures in TV 
advertisements”. “The best of all images came from this set”. “A 
very reasonable comparison could be made with colour 
‘monitors costing several hundreds of pounds”. 


GEE + input-6 output RGBS Distribution Amplifier £250, 
For details of the full range contact: ~ 


NEWARK VIDEO CENTRE LTD 


108 LONDON ROAD, BALDERTON, 
NEWARK, NOTTS. TEL: 063671475 


OPEN 9am-6pm Mon-Sat. 
Access + Visa card accepted 
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Disc drive 


Really? 


Yes really — this is the 3” National Panasonic disc 
drive featuring the ingenious dual-sided cartridge- 
protected disc — 100K per side. 


Impressed? Well, at only £175 (incl VAT, p&p 
extra) it must be good. And that is not all — as an 
introductory offer we are giving away, 2 disc 
cartridges free to the first 100 customers. 


Why not phone your order through — Access and 
Visa welcome. 


Trade and local authority enquiries welcome. 
Prices correct at time of going go press. 
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GCC (Cambridge) Limited 
66 High Street, Sawston, Cambridge CB2 48G 
Telephone: Cambridge (0223) 835330 
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DOCUMENT | 
AND 
SURVIVE 


DOCUMENTING YOUR PROGRAMS CA‘ 


LONG RUN— WE SHOW YO 


beso ina year's time — the trouble is the purpose 

of all the procedures and variable names will be 
lost in a haze of distant memory. The answer is, of 
course, to document the program. 

Many published program listings are now 
including some form of documentation. Sometimes 
just an overall picture is given, but it is becoming 
more common to document by line numbers and 
procedure names. This is certainly a move in the 
right direction, allowing the user to make amend- 
ments or just to give them some understanding of 
what's going on. 

More formal methods of documentation have 
been specified, with the aim of making amendments 
and improvements possible by people other than 
the original programmer. You may feel there is a 
touch of overkill to the approach described here, 
but you can selectively omitany irrelevant parts and 
simply use the headings as a basis for organising 
your own documentation methods. 

Documentation can be a big snore, but it’s not 
nearly so painful as having to rewrite a ‘not-quite- 
but-nearly-useful program’ over again because you 
can't understand what the hell’s going on. Also, if 
there are specific rules and headings, documenting 
doesn’t take that long anyway. The five main head- 
ingsare: 

Program specification, 

Program Descriptive Language. 

‘The Program, 

‘Test data and exp 

Results from test data, 

The first two should be written on a word-pro- 
cessor (because there will always be changes) and 
the rest would bea mix of printer listings and notes. 

Program descriptive language is nothing sinister, 
‘but is simply a high-level description of a program 
in a Pascal (that is, structured)-style syntax. It may 
not be necessary for a program written in Pascal, 
Algol or perhaps a well written Structured Basic 
program, but is very useful for mushy (that is, 
most!) Basics, and extremely useful for assembler 
programs. The program specification can be 
further subdivided into the following headings: 
itle. 

Main purpose of program/function. 

Details of exact inputs. 

Details of exact outputs. 

High level design decisions made within the pro- 
gram, 

Calculations performed. 

Error conditions. 

The first two sections may be no more than one 
word or one sentence long. The inputs and outputs 
include detail of global variables altered (especially 
sneakily altered) by the program, as well as what 
would be described as the ‘main stream’ of data. A 


] fa program is really of any use then it will still 


od results 


SAVE A LOT OF HASSLE IN THE 


global variable is one that applies to the whole pro- 
gram, whereas a local variable only applies within 
the procedure in which it is declared. The beauty (if 
that’s the right word) of this system is that the same 
format can be applied to the program, any sub-pro- 
grams, any main procedures and functions, right 
down to the smallest routine. Consistency is its 
virtue 

The high level design decisions will include 
things like which type of algorithm is used, say for 
sorting, searching, or whatever. This section would 
probably be the largest (say one or two paragraphs), 
and should be in plain English text. All quirks, ano- 
malies, short-cuts and sneaky bits should 
explained here in full. There isa separate section for 
calculations, so as not to bog-down the other sec- 
tions with maths, 

The program description language (PDL) shows 
the structure of the code and data in a language- 
independent form (that is, unhindered by silly 
‘omissions, mushy or unnecessary syntax, or what 
ever of any computer language). The example given 
shows some typical PDL (Fig. 1) 

The listing of the program should include who 
wrote it, and, of prime importance, when it was 
written and last amended. Given two long and 
nearly identical listings it can be murderous to tell 
Which is the most recent, Date things! The code it- 
self should be a well commented and neatly printed 
copy (Fig. 2). A good rule of thumb is that there 
should be no less than one comment line for every 
three fines of code. Basic programmers may well 
disagree with this rule, as REM statements can slow 
things down and become a bit of a nuisance, If 
REMs are avoided then the documentation, as well 
as being even more essential, needs to be more de- 
tailed with regard to the use of variables and so on, 

‘The test data (Fig. 3) should include a typical 
example of what would normally be fed into the 
program or function, and what should appear at the 
other end, But it should also include the extreme 
examples, like when there is tons of data, or none at 
all. Examples of test data that go down every major 
branch of the program, with details of the expected 
results, is another useful inclusion. Admittedly for 
many scientific applications this would be practi- 
cally impossible, because of the complexity of the 
program. Testing programs is really a full subject in 
itself, and will be discussed in greater detail in a 
future issue of Computer Answers, 

‘The final section contains the actual print-outs 
from test runs. Essential when trying to convince 
someone (a boss) that it really does work, And what 
happens if it doesn’t? Well you documented it as 
you went along so it'll be easy to find the bugs! 
‘No? — Back to the drawing board . 

By Dr Peter Turcan, technical editor of Com- 
puter Answers. > 
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Enamel 
AnProgram Specification 


al Tithe 


Number 


Purpowe 


To convert any number in any given b: 


Detaiis of inputs 
The input ie All from the beynosra, three values need to 


bbe typed: the numbers ite base, and the desired bese. 


1:4 Detarie of outpute 
The output i only to the screw. — After = heading, 
Prompts are made for the required input. and the results are 


displayed, 


165 Design dect stone 


This ay 6 VELIItY package, designed mainly for use with 
developing computer programs. For this reason the maximus base 
ratermd for in bewe 16 (headectal). Ax many numbers may read 
to De converted, the conversion procedure can be repeated any 
number of times, tt that the owt common 
other bi in the range 2 to 16 are catered for. Only 
Integers can be converted, no ¢ractione. 

The procedure tm to read in # number in the form of @ string 
(to allow non-numeric input for bases 11 to 16) and to convert 
this wiring to @ decimal integer. This decimal nuaber is then 


converted to the required second base. | This ie done by 


repeatedly dividing the decimal number by powers of the second 


1.6 Calculations performed 


To convert the string into @ decimal nuaber each character 
in the atring 1m taken in turns starting with the first, and 


applied to the following eqations 


[otalstotal + character © (source base to the power of the 
characters position in the string 

The character first has to be converted from ASCII to 
humeral in the range © to IS. If Lt se found that the nusber 


conver twa 


To convert the decimal into the desired base it is 
continually divided by 2 power of the second base. The first 
number the decimal $= divided by is tne second base to the 


power of 20, then to the power af 19, then 18, and so on down 


Note that anything to the power of O42 4. The final 
not totalled up, but is printed out as itis 
calculated. After» digit has been printed out, the value that 


At represents 1s deducted from the decimal number. 


4.7, Error conditions 


‘The program detects inconsistent input, But witl not work 
properly in the folloming circumstances: 

a) the converted munber requires more than 21 digits, This 
1s only Litely to occur wien @ large base is being converted to 
base 2 or Fy and can wamily be resolved by upping the initial 
ividing poner to more than 20. 

1D) the Anteval number Input requires more characters than 
are allowed in # string (highly unlikely! 

€) the initial qunber Lm anything But an integers 


1d) nore rounding errorm affect the divisions, 


Deceuse of the utility nature of the program, rock salid 


Angut validation and error messages have not been saplenented: 


20Program Descriptive Language 


Notes ## means ‘to the power of 


PROGRAM CONVERT HUMBER BASES 
worn 
REPEAT 
READ (MUNBER) 
TF MemER 90 THEN 
veo 
EAD (SOURCE RAGE) 
READ (CONVERSION BASE) 
TF SOURCE BASE AND CONVERSION DASE ARE LEGAL THEN 
vest 
vecina=0 
FOR OWARAO TO LENGTH (MUREER =i 
wesin 
DIGIT=nuNBeR (CAH) 
IF DIGIT IN 0..9 THEN DIGIT=DIGET-ABCIT C0") 
AF DIGIT 1M 02 THEN DIGITHDIGET-ASCHL ("4") 
JF DIGIT/SOURCE BASE THEN ERROR 
DECINAL*DECIMAL# (SOURCE BAGE +* CHAR «DIITY 
es ~ 
ERO FLAGHO 
FOR PomeR@20 DoWTO © 
vest 
BIGIT= (DECIMAL / (CONVERSION BASE +* POWER) ) 
IE BIGITC>0 THEN ZERO FLAGHI 
AF ZERO FLAGeL THEN PRINT INTEGRAL PART OF DIOIT 


1 REM NUMBER BASE CONVERSION 
20 REN DR PETER J. TURCAN 
S REM = WRITTEN: 20TH APRIL 1965 
9° REM LAST MODIFIED: 25TH JAN 1904 
S REM —-—— — Site 
9 REM AS IG FILLED WITH HEX UNITS 
DIM AS (15) 
FOR 1 = 0 TO 15 
READ AST) 
NEXT 
HOME 
REM PRINT A HEADING 
PRINT enasessescceenscnens 
PRINT "4 NUMBER BASE CONVERSION © 
PRINT *epeeneerenenens 
PRINT 
Ken 


REM @ NUMBER IS ENTERED AS @ STRING 


ECT <DECTMAL— (INTEGRAL 


PeRT OF DIGIT 


conversion 


REM TO ENABLE NUMBERS WITH GASES 
REN GREATER THAN 40 TO BE CONVERTED 
REN 
PRINT "ENTER NUMBER TO CONVERT" 

PRINT "QUIT BY TYPING 0 
PRINT 

INPUT NUMBER) "5 Ne 

TF Ne = "0" THEN. END 

PRINT 

PRINT "ENTER BASE OF NUMBER 
INPUT “SOURCE BASEs "1 BS 

REM LARGEST BASE IS 16 

IF BS < 2 OR BS > 16 GOTO 180 

100 PRINT 

190 PRINT “ENTER BASE OF CONVERTED NUMBER 

200 INPUT "CONVERTED BASES" RC 

05 IF BC <2 OR BC > 16 GOTO 

209 REM TT: TOTALS UP NUMBER FROM STRING NMS 

10 1T = 0 

220 FOR 1 = 0 10 LEN «nms) ~ 4 

225 REM RE TAKES CHARACTER FROM STRING 

230 RE = ASC ( MIDE «Mme, LEN (me) — 1,19) 

235 REN IF RECOS THEN IT 15 A NUMBER 0..9 

236 REN IF RED64 THEN 17 IS @ LETTER A..2 

240 IF RE & 64 THEN RE = RE ~ 46 

200 IF RE) 64 THEN RE = RE — 55 5 

255 REN IF RE IS LARGER THAN THE BASE 

256 REM THEN NUMBER CANNOT BE CONVERTED 

2b0 IF RE > = BS THEN GOTO 50 

270 IF RE < 0 THEN GOTO 50 

200 Tre Tr + (88° 1) # RED 

290 NEXT 

299 REM TT NOW HOLDS A DECIMAL MUNGER 

300 REM CONVERT DECIMAL -BASE2 

310. PRINT 

320 PRINT “CONVERTED NUMBER: *s 

325 REN FG: SUPPRESSES LEADING ZEROS 

330 FG = 0 

335 REM CONTINUALLY DIVIDE TT BY THE 

36 REM POWERS OF THE DESIRED BASE 

340 FOR I= 20 10.0 STEP — 1 

349 REN 0,00001 1S ADDED TO HELP AVOID ROUNDING ERRORS 

350 NI = (TT / (BC * 1)) + 9.00001 

360 IF INT (NL) « THEN FG = 1 

370 IF FG = 1 THEN PRINT ABC INT (MIDIS 

390 TT = TT- (C INT (NLD) © (BC TD) 

390 NEXT I 

400 PRINT 

305 REM WAIT FOR ANY KEY 

410 INPUT "READY "Ave 

420 GOTO 50 

425 REM DATA 1S HEX DIGI 

BBO DATA 94142, 544,5464 748690, BAC.DLESF 


and converted to base 14, This process i continued until the 


The random mwaber ch AWOL, to bane 16, The Final 


Sehesults from test data 

The Firat Lest showed the effect of rounding errors 
Test it 
Nunber input /base Number output 

‘por e cea? 15 

cee? 1s sipac “ 


In the second test the conversions are all done correct y. 


rzs601 e otro0q00o! 2 
B10 100000001 (2) BOL rs 
1en051 


COMPACTING YOU 


ne of a micro’s biggest drawbacks is the 
lack of off-line storage, especially for those 
amongst us who cannot afford disk drives. 
‘There is however, a technique by which this prob- 
lem can be reduced ~ data compaction, 

For the user with two tape drives, part of the 
benefits gained by this technique will already have 
been acquired — faster access to data, reduction in 
memory usage (only single tape users), less physical 
tape usage for d 

‘The main benefits for both one and two drive 
users is in reduced tape usage, for non-data and 
faster retrieval, Using the technique described here 
a quantity of data will take less physical space than 
the conventional method when using the full length 
of a pre-defined field. It will also result in a shorter 
time to read/write. In percentage terms, if we take 
4s an example a file of five, 10 character data fields 
(fully used) per record, the technique will give a 
saving of eight per cent. 

In character terms, on a file of 1,000 records, the 
saving would be 4,000 characters out of a total of 
55,000. Alll this reduction is achieved by the conca- 
tenation of the individual data fields into a record. 
Faster access to data is gained by reducing the 
number of read/ writes required fora given quantity 
of data, Also, because more data is ‘packed’ into a 
block’, more data is read in less time. 

If we now use an example of nine single character 
fields, the data would previously have looked like 


Ee 


Using the technique the data would now bé writ- 


ten like this: 


LD) 


Because we know each field is only one character 
long, there is no need for separators. 

Reduction in memory usage is gained by reduc- 
ing the number of data fields that need to be dimen- 
sioned, Only stored records themselves need to be 
dimensioned, all the individual fields need only a 
single definition. This also reduces the number of 
characters required to reference a variable in the 
program, and this again reduces memory usage. In 
the example below, 12 characters are saved on defi- 
nition alone. Although extra coding is required to 
convert R(25) to its constituent parts A/B/C, every 
reference of these fields will save three or four 
characters, or even more if a variables used in place 
ofa value. 

DIM A(25),B(25),C(25) 
DIMR(25) 
Reduction in physical tape usage is achieved by 


SQUEEZING 
YOUR DATA 


? DATA GIVES YO 
MORE PROCESSING POWER — WE SHOW YOL 


AGE S 


using more of the wasted space consumed when 
data is written. On the Commodore CBM 4032 for 
example, at least one carriage return is written for 
every PRINT command used, regardless of the length 
of the field, by climinating these characters the 
usage is reduced. 

From this it can be seen that a one character field 
will require two characters of tape space in which to 
be written. Using this technique 80 single character 
fields can be written in 81 characters of tape space. 
By the normal method this would require 160 tape 
characters, a saving in this case of approximately 50 


pero 
sere [ile] [3] [18 [5] 6 
ar [afetalefsfels I 


‘The concept behind the technique is simple. All 
data can be stored in alpha-numeric fields or vari- 
ables, Interger and decimal fields can be converted 
to alpha-numeric format by use of the STRS com- 
mand (decimal points will automatically be inserted 
as a ‘period’). Following on from this, all alpha- 
numeric fields can be concatenated by using the‘ +” 
action the result is a record containing a number 
of fields, To recreate the individual data fields the 
string handling and numeric conversion commands 
can be used, and these are LEFTS, RIGHTS, MIDS, and 
\VAL(), which can be seen in the examples. 

To use the string handling commands, it is 
necessary to know the length and start position of 


Fig. 1 (left) shows @ 
Record Create, and Fig. 2 


the field within the record. It is obvious now that | (befew) a Field Extraction 
the method just outlined will not be completely | routine using the first 
adequate, as all fields have different lengths and all | method of program 
numeric fields also vary. Now it can be seen that the | coding, 


first action to be taken after the decision to use 


106 X1s=STRECCHD 

116 M2S=STRECID 

120 RE=KIS+ "MY HOSE YW ENE 
130 PRINT# RE 


INPUT#2 -RESMZ=1 sM1=0 
ITOLENCRS) 
IFMIDECRS,¥,1 


oP 
GOTO: 
:GoTmS16 


RETURN, 
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The technique given here 
apply to Pet Basic, which 
‘covers the Pet range of 
machines, the Vie 20. and 
Commodore 64. 


the record technique, is to decide on the 
Jength and start location parameters for each 
field. In some cases itis not always required to have 
astart location, as we will see later in the examples 

Let's begin by using a traditional example to 
demonstrate the technique, an invoice. The indi- 
vidual fields will be: 

C% CustomerNo, Range 1-9999 Numeric 
NS CustomerName Maxlength25 A/Numeric 
1 Invoice value Range 0.01- 

9999.99 Numeric 

(Note that when using decimal fields, one should 
be added to the maximum length of the field to 
allow for the decimal point.) 

“There are two methods within the technique by 
which the data can now be concatenated into a 
record. 

Convert the numeric fields to alpha-numeric; 
concatenate the three fields together; remove space 
from the front of converted numeric data; insert 
special characters in between data fields, 
Convert the numeric fields to alpha-numeric; 
remove space from the front of converted numeric 
data; expand each individual field to its maximum 
length with special characters; concatenate the 
three fields together. 

Below is a representation of how both methods 
would appear. The ‘*” is used to denote the special 
character. 

DATA-C%=9878 |=1234 NS=ANOTHER 
‘Method one: Before: 9876°12.34%9A.N.OTHERS, 

After: 9876"12.34°A.N OTHERS) 
Method two: Before: 9876°,12.34%9A.N.OTHER™, 
After: 987612.34"""A.N OTHERS, 

‘The advantages of one over twoare: 

OThe records written in one are shorter than in 
two. 

)"The extraction of the data fields is simpler in one 
than two, this will be seen in the coding examples. 


STRE KES 
1GOSUB179 
STREET» 

7 1GOSUE170 
RESR ENE 
PRINT#L Ro sG0r 
IFLEFTECMI®,1 
IFLEMG p18» 
IFLENC M14 2x2 
FORN=LEN (18> 
Kisenise"m" 
NENT: 

RETURN 


14a 
150 
16e 


170 


208 
21a 
228 
230 


Fig. 3 (above) shows 
Record Create, and Fig. 4 
(right) @ Field Extraction 
routine using the second 
‘method of program 
coding. 


R2THENZIO 


foReeKIs 


SOREN 
TOES999 


De" “THEM LPR RIGHT EC # LENG 


19-1 


THENPR ET 
+170 


DATA FIELD ERROR” 25108 


INPUTR2 RE 

O CXEVALCLEFTSCRE.4> 

AL CMIOSERE, 

MAS=RIGHTS CRE -L 
UEITO 


"THENZIG 
HASH -1 


RETURN 


O There is no need to remove the special characters, 
inserted to pad the field to its length, to enable 
reconstitution of alpha-numeric to their original 
form. For original numeric fields this does not pose 
a problem, as the VAL command will ignore them. 
Care must be taken in two, that the data fields do 
not exceed their stated values or lengths. This does 
notoccur with method one. 

Unfortunately although method one does have 
these advantages over two, it does not give the tape 
usage reduction benefit. As can be seen in the 
example, the carriage return has only been replaced 
by an asterisk. However, the faster access and core 
usage reduction are still present. 

If the data fields to be used are always the same 
field length, then method two will give the most 
benefits. Note here that the maximum field lengths 
should be used when calculating the number of 
possible fields in a record. If one record is not ad- 
equate for all the fields, any number may be used, 
however, a record type code will be required to 
identify which record has just been read, to the pro- 
gram. The coding for this type of data is more com- 
plex than that in the examples, but the principle 
remains the same. 

‘Optimum record sizing is an important action in 
this technique and must be carried out for each pro~ 
gram. Each machine will use u different ‘buffer’ 
size, and the number of records within the buffer 
will differ in cach program. On the Commodore 
CBM 4032, for example, the buffer is 191 charac- 
ters long—so using 80 character records would 
leave 31 characters after each two writes. On the 
next write the machine will have to output the buf- 
fer area to tape and may write those 31 characters as 
blanks. Therefore, the record sizing should leave as 
little space in the buffer as possible. 


“The details of each example follows: 
Method one: Record Create (see Fig. !) 
Field Extraction (see Fig. 2) 
Variables RS Record field. 
Xx Character field, 
‘1 Field no, 
“x18 Temporary field. 
x2 Field start character position, 
x2 Temporary field. 
Method two: Record Create (see Fig. 3) 
Field Extraction (see Fig. 4) 
Variables R$ Record field. 
X _Characterno. within field, 
x1$ Expand/Contract input field. 
x2. Field maximum length. 
28 Contract output field, 

It is necessary to identify the end of file to the 
program, and using this technique this is quite 
simple, As the last record output on a file, the literal 
EOF should be written. On reading the file this can 
be checked for, before the reconstruct routine is 
called, and the appropriate end of file programming 
actioned. The methods and routines given here are 
for general record usage, but with individual para~ 
meters added by the programmer, It is possible to 
make the technique even more general by writing 
those parameters as the first record on the file. On 
re-reading they can be used to define the field 
lengths, and soon. 

An additional program is required to create the 
data file originally, with the parameter record writ- 
ten to it, but this could use the coding given in this 
article, and of course one program would create all 
files. Soas you can see, this is just the first step along 
the road to record handling. 

By Len Keighley, a member of The Readers 
Council. 


There are some 
people who think 
that if a Printer looks 
like an Epson, 


it will perform like one. 


It won't. 


Imitation is 
the sincerest form of flattery. 
But there’s only one Epson. 


Extraordinary product. 
xceptional quality. 
5 9 6 


2X-81 ResotitiOn idenbiiltaithe spECTRUM 
without any additionahardware!! 


In 1849 the Great but the further you have to go 
American Gold rush started. to replenish that mound! Once 
Almost everyone who could, all nuggets have been collected, 
sold up everything and a cave opens (11) allowing you 
dashed to the west coast to to pass through to the next 
look for this precious metal stage — if you can reach it! This 
- including YOU! gives you more rats — but less 


You must dig for those 
nuggets (1) — But watch out for 
the giant rats (2) They burrow 


snakes to destroy them with! 
Skill 


Extra man every 10,000 


through the earth (3) to get into points 
your tunnel, You can delay them’ Hall of Fame 
for a while by knocking down Define your own | 
a support (4) which causes a keys for ease of | 
small cave-in (5) to block play or use with any 
their way, but you can only ick 
destroy them by releasing a Fantastic and | 
snake (6) from it's nest (7), when escape!! — so you must stop it unique graphics on a 
it heads straight for the surface, getting there by returning to standard ZX-81 (with 16K) | 
destroying everything in it’s way. the surface to replenish the Only - No more than 
All the time the Gremlin (8) is main mound (9) with the many ordinary programs 
busy digging it’s way through smaller pile of earth which A truly interesting and 
your waste earth pile (9) to reach —_ appears on the surface as you exciting game that no 
the entrance to your mine. Once _ dig (10). The deeper you dig ZX-81 owner can afford to 
it does you have no the more points you score — be without 


Available from all good computer shops 
or send cheque/P.O. for £5.95 (inc P&P) to: 
Software Farm, FREEPOST (No stamp required) (BS3658)B, Bristol BS8 2YY 


Software Farm, 155 Whiteladies Road, Clifton, Bristol BS8 2RF. Tel: (0272) 731411 Telex 444742 AFMADVG Ring Round 5518 


idden within the Atari 800 micro is a 

remarkable array of graphics possibilities 

One of the most powerful allows you to 
have different display modes on the screen at the 
same time, But how can they be exploited? 

Inside the Atari is a list of numbers that tells the 
computer which graphics mode it is in, and chang- 
ing the graphics mode alters this list. There is one 
number in the list for each row of graphics on the 
screen (see Fig. 1). For instance, graphics mode 3 
has 24 numbers, graphics mode 7 has 96 numbers; 
therefore we call this list of numbers the Display 
List. We can alter the Display List inside the com- 
puter to give us different graphics modes on one 
screen, In other words we can create our own 
custom display list 


‘We have to first decide how we want the screen to 
look when we have finished. In the example pro- 
gram (Fig. 2) we have used a screen that has a large 
graphics mode 2 heading with a graphics mode 1 
sub title, The rest of the screen is given over to 
graphics mode 3. We cannot, however, just mix 
these modes as we please. The Atari will only let 
you use 192 scan lines for graphics display. 

What's a scan line? Well, the television display 
that you look at is produced by a light beam that 
travels across the screen from left to right and top to 
bottom, It scans a complete screen around 50 times 
every second. Each tine that the beam produces on 
the screen is called a scan line. Each graphics mode 
isa certain number of scan lines high. Mode 8 is one 
scan line high, this gives us the Atari's maximum 
resolution of 192 lines. Mode 3, if you remember, is 
made up of 24 rows so each row has 8 scan lines in 
. This information is vital because when we make 
Up our custom display list we must not exceed the 
Atari's maximum resolution of 192 scan lines. 

In our example we have allocated three rows of 
mode 2, two rows of mode 1 and sixteen of mode 3. 
‘A mode 2 scteen is made up of 12 rows, and if we 
divide this into 192 the answer is 16. This is the 
number of scan lines in each mode 2 row. Mode 1 on 
the other hand uses eight scan lines per row; this 
means that our heading will have 40 eight scan lines 
in mode 2 and sixteen in mode 1, making 64. This 
leaves us with 128 scan lines. Surprise, surprise! 

Each mode 3 row uses eight scan lines, 128 
divided by 8 leaves us with 16 rows of mode 3. The 
best way to design a custom display list is with 
‘graph paper. Allocate 192 lines to represent the scan 
lines and work within those boundaries. 


SECRET VISIONS 


Now that we have worked out our custom display 
list how do we get it into the computer? 

First we have to allocate a graphics mode for the 
whole program. This must be the mode that uses 
the most memory in our custom display list, In the 
example it is mode I which uses 513 bytes of RAM. 
Next we must find where the display list begins. It 
is not always in the same place, so we peek into two 
locations to find it (Line 20). 

‘The next line changes the number in the memory 
location just before the beginning of the display list. 
We do not have to alter this line if the graphics 
mode at the top of the screen is the one that we have 
used in line 10, in the example it is not. Use the table 
below to give you the number youneed. 

Mode: 0 1 2°3 4567 8 

66 70 71 72 73 74 75 77 70 
Line 40 alters the display list to give us the required 
graphics modes. We are already in graphics mode 1 
s0 we have to alter the list to accommodate modes 2 
and 3. To change the display list we POKE OLIST 
+ROW number with the correct number for the 
mode we want in that row, The numbers are 
obtained by subtracting 64 from the numbers given 
in the table above, Mode 2 is 7 and mode 3 is 8. Line 
40 alters the list to give us the required three rows 
of graphics 2, Don't forget that we altered the first 
row in line 30, which is why we are POKEing into 
only two locations in line 40. Line 50 alters the list 
togive us mode 3 for the rest of the screen. 

Line 60 tells the computer where to end the dis- 
play list. We do this because we have ended up with 
less rows than when we started. Graphics 1 has 
twenty four rows while graphics 2 has only twelve 
To do this we POKE 65 into the next display list 
location. This tells the computer to return to the 
beginning of the display list. We also remind the 
computer where the beginning of the list is. When 
using your own custom list you will have to alter the 
locations for the display list (22, 23 and 24 are the 
redundant row numbers in our example). 

Lines 80 and 90 print the title in the desired 
modes. Location 87 used in these lines puts the 
computer into the graphics mode that you want to 
use. Line 80 requires us to print in mode 2 so we 
poke 87,2. 

‘There are many other ways of customising the 
display lists and countless ways of entering it into 
the computer. We have used the one we always use, 
because it seems simplest. Look around for other 
‘ways until you find one that you like. There are 
many other sources, such as books and programs 
printed in magazines. You can always tell the start 
of the display list sub-section because it starts in a 
line similar to line 20 in the Fig. 2. 

Experiment with the program and make up your 
own display lists. Once you get the feel for it you can 
add a lot to the look of your programs. 


Fig. 1 (far left) shows a 
table with which to find 
‘the number to change the 
Atari graphics mode, 


The example listing 
(below) demonstrates 
how graphics modes can 
‘be juggled with to obtain 
interesting results. 


TaiatoS; FORD CaDvsPOHE DLISTH36,PEEY CS) 
robiriow 6,087 WAK*THIE ISTEPOSITION 5,427 Wes "ORAPHICS RODEXZPOS:T. 
SCPOSETIDN 2,387 4a}"thi 48 "ErOSITION 1.447 4et"oraphice made ene 
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a MAKING MUSIC 


COMPUTER ANSWERS 


FANCY YOURSELF AS THE VANGELIS OF THE MICRO? WE PROVIDE A 
PROGRAM TO TURN YOUR HUMBLE ORIC 1 INTO A NIFTY SYNTHESIZER. 


Oric 1 is capable of produci 
iety of musical (and non-musical!) 5 
because it contains a special sound generator 
chip which is dedicated to the task 
‘The program below is designed to exploit this 
facility to the full, turning the Oric into an elec- 
tronic organ, with the top rows of the keyboard 
becoming the keyboard. Four different ‘voices’ are 
provided: bass, clarinet, mandolin, and vibrator. 
When you run the program a picture of the key- 
board is drawn, showing which Oric keys play 
which note, The four voices are selected by pressing, 
the appropriate keys: B for bass, C for clarinet, 
and soon. The space bar ends the prograrn 


OXI K, 15@ PLOT2,7,CHRE(9)+CHRS seus 
KHMHMHHMMMHA AMERY AE 
£621, 48320 * LOWER OF SCREEN 


REM CHECK KEYBOARD 


THE KEYSTROKE 
JB TNSTRUNENT :GOSUBMES 


GRANDMASTER IS NOT JUST A SUPREMELY POWERFUL CHESS OPPONENT. 
GRANDMASTER ALSO INCLUDES THESE FEATURES TO HELP YOU TO ANALYSE 
AND IMPROVE YOUR GAME! 
* 10 LEVELS OF PLAY * HINT FUNCTION * TAKE BACK MOVES 
* ‘HURRY UP’ FUNCTION * AUTOMATIC SELF PLAY * CHANGE LEVEL 
* SQUARE PLAYING BOARD * CHOICE OF COLOUR SCHEME 
* AUTOMATIC QUEENING, CASTLING, EN PASSANT 
AVAILABLE ON CASSETTE FOR THE VIC 20 AND ON CASSETTE OR DISK FOR THE 64 

ALL VERSIONS £17.95 EACH (NC VAT 


This Orie synthesi 
ram is by Peter 
Lupton and Frazer 
Robinson, and taken from 
their Orie Handbook, 
published by PCW/ 
Contury, priced £5:95, 


Send your urgent mail around the world, error 
free, in the space of a telephone call, This 32 
thousand character store and forward unit 
allows reliable and inexpensive world wide 
message transfer, The DATA-LINK 32 may 
be connected to the remote office by means 
of a modem or an acoustic modem and tele- 
phone. It’s two key control and menu driven 
display ensure ease of operation. An 80 charac- 
ter liquid crystal display allows the user to view 
and edit stored messages. Any RS232 com- 
patible device may be used to enter or print 
Out stored messages. DATA-LINK 32 user 
selectable features include: Automatic error 
detection and correction, Handshake protocols 
— Xon/Xoff, ETX/ACK, DTR/DSR, Trans- 
mission speeds — 75 to 2400 baud, 


2 year warranty. 


We reserve the right to make changes and improvements in our 
products which may affect the accuracy of the information 
contained ih thes advertisement 


Special Introductory 
Offer £365 


LIMITED PERIOD ONLY. 
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— — — for top quality programs 


Make learning fun with these top quality educational games! 


pal 
fopectrum Week) wi 

value (Spectrum 

: sec (BBC B, ‘Electron! 


Spectrum programs £6.95 BBC, Electron & Commodore 64 £7.95 Atari £8.95 
Ask for Stell Software at larger branches of. LB. John Menzies, 


and all good computer shops, where most titles are available. 
In case of difficulties order direct from Stell Software. Dealers should contact their regular distributors. 


GAME FOR 
FOUR-SIGHT? _ 


WE PRESENT FOUR-SIGHT, THE Q\ 


STRATEGY — FULL TISTING AND It 


its own game ~no simulated missiles or beas- 
ties, just a plain old battle of wits. Four-sight is 

not exactly a replacement for chess, but an interest- 
ing little mental exercise for those winter evenings 
spent warming beside the heat of your Spectrum. 

‘The concept of the game is very simple: on a 
board of 7 columns, each 6 units high, the winner is 
the first to make a line of four. Moves are made 
alternately, each player dropping one of their own 
counters into any one of the columns. A winning 
line can be horizontal, vertical or diagonal, similar 
ina way to noughts and crosses. Fig. ! shows a typi- 
cal end result, the line of four counters in the fourth 
row up winning the game. Fig. 2 gives a listing of 
the game for the Spectrum, but we will list trans- 
lations for other micros in future issues. 
he player who starts is chosen at random, and 
then each player alternates until cither wins, or 42 
moves have been made —a draw. You can select one 
of four levels for the computer player. Level one is 
fast and thick, level two is quite fast and defensive, 
level three is a bit slower but plays better, and level 
four is slowest to makea move, but plays best. 

‘The computer players strategy is based on sum- 
‘ming the following components: 

The column and row positions. In general the lower 
and more central the position the better. 
Column number; 1234567; 


T=: nothing like hammering a computer at 


Weight: 1234321 
Rownumber; 123456; 
‘Weight: 543210. 


)The attacking value, A weighting is given to a 
move that makes two, three or four in a row. The 
weightings are accumulative, so a move that makes 
three horizontally and vertically is preferable-to one 
that makesa line of three just diagonally; so that — 


For making Weight 

awin 10,000 
Shorizontally 30 
3 diagonally 28 
3 vertically 26 
2inany direction 6 


The defensive value. This is based on preventing 
the opponent making either two, three or four in a 
line, Obviously a high value is given to preventing 
adefeat, so that ~ 


For preventing... Weight 

adefeat 1,000 
3 horizontally 15 
3 diagonally 14 
3 vertically 13 
2in any direction 2 


The human player's next move. This is a ‘what if 
evaluation. The higher levels will avoid making a 
move that results in a good move (not necessarily a 
win) for the human player. This makes it more 
difficult for the player to lay a trap for the computer. 

In order to be able to calculate the value of a pos- 
ition, the program looks three spaces in each direc- 
tion, adding up the number of their pieces, the 
number of empty locations and stopping if an 


opponents piece is found. Your pieces are complete 
red circles, the Spectrum's are magenta circles with 
a dash in the middle. The pieces will drop into the 
columns when a move is made. 

Your grey matter will not be over-excercised by 
playing at level one, but you will need to have some 
“fore-sight’ before you will hammer level four. 

By Dr Peter, Turcan, technical editor of 
Computer Answers. 


PROGRAMMING 


Below: Fig. | shows the 
board after two moves; 
Fig. 2 contains the Four- 
Sight listing for the 48/ 
16K Spectrum. 


Level 


180 SUB #000 
Ler go~o 

1 RD wen AND tmca? THEN 
265 IF eco] THEN PRINT = 
270 1F wnat THEN PRINT © 
278 Uf tank? THEN PRINT * 
360 stor 

1000 FEM anit board 

1010 FOR t=1 TO? 

toz0 FOR jei 70. & 


20 SUB 4000 


2 THEN Go TO 260 


Hard Lines. 
Good game 


Lunn 2 


wor! 


“you"santes 60-10 300 


PROGRAMMING 


tao 
1100 
2005 
3010 
2023 
3080 
2055 
2043 
3070 
2075 
eae 
2085, 
ovo, 
iioo 
2102 
Bios 
3loa 
3108 
2130 
213s 
2138 
FH 
iso 
foe 


LET baa J0e 
NEXT i 

REN draw board 
PRINT AT O,0y 
PRINT 

Print * 
PRINT 

Prine 
PRINT 
The 
FOR 
Print 
FOR s=1 707 
PRINT B8ti,2)5" Ms 
hen 

PRINT cone 
hex 
Priwr 
FOR j= 
Print 
tm 0 
PRir 
PRINT 
PRINT 
PRINT = press oto quit = 
INPUT "whieh level (i-4)4 rly 

IF 1vea'On Tect THEN 00 TO 2125 
PRINT AT 5.0r"Level oy1vy 

RETURN 

REN humans move 


6 TO} STEP -1 
= cH 


wycwme (442) 
PRINT ChRS {180043 NEXT 
T23a 587 


10 155 
Je PRINT ORR 


4020 IWFUT "Column tunbers se 
4005 IF e20 OF £97 THEN” 6O'TO 40% 
IF e=0 THEN STOP 
IF hic)=7 THEN Go To 4030 
Ler ewei 
LET rwente) 
Ler cine 
Let ae-ror 


‘3000 PRINT AT 15,7) "1° thinking herd 
S001 IF vot THEN "Go To mors 

BOOD LET cet+iNT (RnDe?) 

5003 TF nich 2-3 THEN GO TO S002 

13005 LET" beet=e 

5006 60 SUB S540 

‘3008 60 TO’ s800 

BOIS IF tao THEM LET peeteas G0 TO S800 

BOZ0 LET bowt=01 LET mett=or LET bee=-99%9" LET cat 
3023 LET eneo 

5029 TF wes OR c#8 THEN GO 10 2500 

3030 IF hich=? THEN GO 10 S400 

3050 LET clnce LET ewonte? 

508s G0 SUB 5a 

5056 LET my 

Soa0 LET Mi 

S0a5 IF pielsi=7 OR 1v<A THEN GO TO S100, 

2070 LET ba\eynicl)="x" i 


LET goso! LET rwerwet 
150 SUB 4000. 


LET Betegntc) =". LET gom 
If myee=i000 THEN 60. T0°S12 
Ler"bew=5000% LET beste 

0 To S400 


G0 70 S400 
IF mye-hisssbea AND mysimatt THEN Go 10 S200 
60 70 S400 
Ler meteenyat LET best=c 
TF mys10000 THEN CET meet 
Lereseet 
60 70 S025 
FEN best nove 
tet esbese 
Te 1ve2 THEN GO SUB S540 
60 SUB 8000" 
RETURN 
LET ewets LET rwehie)s LET clacs LET esenK> 
50 SUB h00e. 
TF maxeo=> THEN 
RETURN 
LET suimes thore+t) +s (upc) rk (deunceSten (vertess) 
0 RETURN. 
LET eweos LET go=t 
TF vez THEN. LET sumeo: G0 To S825 
60 SUB 4000 
60 Sue S400 
Ler seurwum 
LET go-o 
50 SUB K000 
LET sumey (hore+t)+y (pees) ry Idownc+S) +y (verte9) 


LET gent 
LET Sumessumesuner (c) + (a-hicd? 
RETURN 

REN Init arrays 

FoR kei r? 

READ 21k) 

Next + 


FOR mt 0 12 


READ = ( 
FoR ket To 12 
READ yin) 
vert t 


16.28, 10000, 
pare 

nt LET twonOs LET threeet: LET fours 
LET conieis LET conseos LET conta? LET or 


18 LET threwets LET Faure 


LET upe=scn 
LEY coni=ie 
‘30 sun 

0" SUB 00% oe 


RETURN 


TF upemeare THEN LET maxemupe 

IF Gomernave THEN LET naseesiomne 

If vertevaare THEN LET maververte 

meri 

CET gsesor Ler 11 

LEY coleccl ssaner CET romerawesten 

ie istai racer Taal ET ce 

IF betcol romisoae TEN LET Steis 

If ganze Wen LE aceacet 

Ir gapet WEN. LET gcsacel 

sities 

o'ro 7020 

pany ay 15,5) 

‘0 ro bods 

Cer bste,nics)=°0" 

fe" sun ‘30 

ter nterenteret 

Let tastart 

petume 

Cer evat=0 

Bos IF scts0 TEN 90 10 4200 
Tr Seat aD Up 2 THEN LeT 

TF devi ano pel THEN LE 

60 To #240 

tr acct THEN 

IF den0 AND unsd 

9 Yo 2240 

Tr accs2, TEN 90 TO 8400 

IF wos0 THEN LET ovale? 

60 10 240 

ter" evaies 

0 ro's200 

Ter'aezor LET upsor LET ac 

LEY Staor LEY colscis LET romerw 

LET Senewone: LET atwostiot LET #stecont+ LET andecond 

80 SUB 7000 * is 

LET Sonesthrees LET atwo=tourr LET ¢stecons+ LET endecon 

G0 SUB 700 s as 

te ewe Ow 1¥is 

oo foe 

Cer "scneeval 

Revue 

Cer acheae 

rerun 

REY arop 

Fon Joe 70 nies 

ite 3ego 

Print AT 12-3,7+20c 006 

Fon ont To st Melt 6 

ime 

Ir sonic 

te 0 

sora 


ipeupelt 60 TO 7200 


60 70 8300 
THEN LET 
THEN LET 


3350, 
9245 
9235 
3310 
cy 
9320, 
cy 
Fes 
3340 


(an9+904 


End of Season Sale of Complete Apple Systems 
All genuine Apple Branded products Full pre-sale 
training and post-sale support available 


6 APPLE lle 64K BUNDLES 


Vega Apple You 
Professional Home Pack Price _ List Save 
Apple //e 64K, Disk Drive & Controller, TV 

Modulator and assorted goodies £749 £1220 £471 
Business Starter + Apple Printer 
Apple //e 64K, Disk Drive & Controller, Apple 

Monitor, Apple Printer & Super Serial Card £1249 £1870 £621 
Full Business System 
As above, plus second Disk Drive and 

80-column card £1499 £2195 £696 


¢ 
a 
« 
& 
& 
& 
& 
é 
¢ 
(6. APPLE Ill 256K BUNDLES $ 
% 
é 
e 
é 
é 
¢ 
-¢ 
x3 
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Basic System 
Apple /// with high-res Monitor, in-built Disk 
Drive and SOS Operating System £1975 £2395 £420 


Apple /// + Word Processing System 


As Basic System plus Aipple Daisy Printer and 
Word Processing software £2795 £3898 £1103 


Apple /// Profile System 
As Basic System plus SMB Profile Hard Disk £2795 £4190 £1395 


Prepayment only and subject to availability 
Special Terms and Prices for Educational, Government, Public 1 
Sectors and PLC's. Call us for IBM PC prices. | 


10 Essex House 

George Street 

Croydon CRO1PH 

Tel: 01-656 8431, 01-680 4484 
Telex 943763 Computers Limited 


& 
SEVAGCKE AGECASCESEHS ES, 


ADS. THE ULTIMATE IN PERIPHERALS FOR THE 
SPECTRUM, JUPITER ACE & BBC MICROCOMPUTERS 


‘Highest quality peripherals at the lowest possible 
prices” — that's the philosophy at Advanced Digital 
‘Systems. Our team of highly experienced designers 
use the very latest techniques to produce adaptable 
home computer peripherals — ata price you can 
afford. 
‘Boards are designed using CADCAM, giving a neat 
‘optimum layout. 
Gold plated connectors are used, wherever 
possibe, to ensure good electrical contact 
‘All products carry a 12 month guarantee. 
‘All units are "Plug in and go’ 
PRINTER INTERFACE 1 
Cantronics Interface forthe Sinclair 
Spectrum. £34.50 inc. VAT. Comes complete with 
approx 1 metre of cable, centronics plug and 
software 
« Software recognises LLIST and LPRINT enabling 
Print-outs direct from Basic. Also adaptable COPY 
routine for graphics printers 


PRINTER INTERFACE 2 
Centronics Interface for Jupiter Ace, £39.95 
Including VAT and Sonware. 
Same unit as the Spectrum Interface but with 
‘adapter card 
PERIPHERAL INTERFACE 3 — ZX ACE 
Package Using the adapter card and the 
‘Software supplied, the Sinclair ZX Printer can be 


£5.95 inc. VAT. 


PERIPHERAL INTERFACE 4 
ZX BBC Ad 
Enables the conn 


B by allowing you to use 
listings, Please allow 28 
elivery. Unit requires 1.2 Amp power Supply: either 
the ZX PS.U or the equivalent available from us at 


japter £24.95 inc. VAT. 

ction of Sinciais Peripherals to the Advanced Digtal Systems 
folowing ang 

EPSON +Fx80 — can 


SEIKOSHA *GP00A — 019; 


TALLY 


‘connected to the Jupiter Ace. Special Introductory MANNESMAN' 
Offer £9.95 inc VAT. Lae pak 


MANUFAGT 
WCROCOMP! 


Advanced Digital 
Systems Ltd... 


MICRO USERS 


SIRIUS IBM APPLE 
SUPERBRAIN NORTH STAR 
OSBORNE SORD NEC 
CORVUS DISK 
WIDE RANGE OF PRINTERS 
“COMPETITIVE PRICES 
“FAST RESPONSE 


Post Coupon Today For Further Information 


Mount Road, Hanworth, Feltham, Middlesex TW13 6JG 
Tel: 01-898 5251 
Telex: 8955177 


On site Maintenance Contracts 
Time and Parts 

Workshop Repairs 

130 Engineers Nationwide 
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COMPUTER 
MAINTENANCE 


WHEN TIME 
COUNTS 


MANNESMAN MBO with Para 


casa eee ee ee 


NTERSPRINTERSPRINT! 


now able 1 SuppY The 
f printers at amaring prices. 

MX 100/3 — cat 
SFX 100 — 65: 


PRINTER 
PAN 


‘ Please complete and return today Please tick area of 
interest 
NAME 
i] SIRIUS o 
I Posmon APPLE ia 
s BM OQ 
1 comany — SUPERBRAIN © 
NORTHSTAR [) 
" 
B sooress ——— ossorne =) 
1 —_ SORD a 
Corvus Q 
1 NEC o 
‘OTHERS Qa 
B tetePHone (please specily) 
cA 
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THE CHEAPEST 
IN THE WORLD? 


apple II companisaie 
48K — 


Numeric Keypad 
Upper/Lower case alan a 


INC. FREIGHT 
TO LONDON 


MONEY-BACK GUARANTEE 


DISK DRIVES....... 
CARDS FROM....... 
JOYSTICK.. 


FAN £15 
SOFTWARE ETC ETC 
as 
Beltre PO Box 147, Jeddah 
SINCLAIR, ZX81 : Saudi Arabia. Tel. 660 4212 
ir a) Telex 402 276 ATORAM SJ 


UK INFORMATION CENTRE 


01-724 0201 
0923 771 306 
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MiICROCARE 
TAPE PE will give your 32K 
DRAGON 
A MUST FOR ALL a massive 
COMMODORE 64 64k 
OWNERS!! nnanen 


@ SECURES ALL YOUR GAMES 


AND UTILITIES ON SEPARATE | for £60 inc. 
TAPES, SAVES YOU POUNDS postage + VAT 


ON REPLACEMENTS. 
© COPIES ALMOST ALL YOUR For details contact 
COMMODORE 64 TAPES. RODE HEATH: STONE-OW-THENT. 
© NO RISK TO ORIGINAL 
TAPES. = 
@ SOME ALLOWANCE FOR EPSON 
LOAD ERRORS, COPY MAY 0 | 
LOAD AND RUN BETTER QXx1 —S 
THAN THE ORIGINAL. | 
@ FULL INSTRUCTION SET ON | "ont staerasen ar 
SCREEN WITH STEP BY Cc : 
ONCORDIA THE EXPERTS 
cea “gAETENRRORRSRST 
© COST EFFECTIVE PR eh ccrenbanmpne = al 
AT £10.99. Accounting ‘Spreadsheet ‘and Wordprocessing. We st 


ORDER FROM MOS CONSLATANTS, 434 CORN EXCHANGE, 
HANGING DITCH, MANCHESTER Mi 31 


Name. 


a 
Address, : Bro. Tis package i to buy, we 
3 amp plugs. Al you have te do iSite the cheque (The | 
Been E88 bluse 
the best invesimert you have ever made 
“RING 01-337 4541 NOW. 


Tel 
WARNING] '7'SAN OFFENCE TO USE THis PROGRAM TO PROCESS Concordia (Est 1971), give after sales support 

60 ‘COPYRIGHT MATERIAL FOR SALE, HIRE OR DISTRIBUTION 6 CENTRAL ROAD, WORCESTER PARK, SURREY KT48HZ | 
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ightly regarded as a software breakthrough, 
the hugely-successful Hobbit was one of our 
fave-rave games of 1983 (sce Computer 
Answers January issue)~so we decided to find out 
some more about the man who developed it, 
Australian software wizard Philip Mitchell, 

Mitchell, at only 23, has been writing Software 
for nine years, from his home base in Australia 

In addition to his success with The Hobbit, Mi 
chell has also received a lot of praise for Penetrator, 
4 variation on the old ‘Skramble’ theme. In Pen- 
etrator you are not confined to the pre-programmed 
landscapes, but with a special editor, the player can 
design his or her own. But it is for The Hobbit that 
Mitchell is best known. “The whole idea behind it 
was really tremendous because of the things we set 
out to do’, he says of his brainchild. ‘We all started 
out on a part time basis and it went from there.” 

‘The Hobbit story began back in early 1981 at 
Melbourne University, where Philip Mitchell was 
studying for a degree in computer science. At the 
same time, Alfred Milgrom, of Melbourne House 
the book publishers, was trying to move the 
company into the software field. His aim was to pro- 
duce a good adventure game, feeling that those 
around were not making the best of the computing 
power available, and he wanting to produce some- 
thing better. Before anything could be done, Mil- 
grom had to recruit a programming team, which he 
did by posting notices around the University. 

Mitchell tried for one of the posts and got it. He 
was an obvious choice—apart from using com- 
puters as part of his degree, he'd also been building 
and designing circuits for some years, 

Mitchell feels that his knowledge of hafdware 
and how it works has been of enormous benefit to 
him, especially when it comes to programming in 
assembly language. ‘Being able to understand at a 
basic level the way it (a micro) is doing things has 
made it easier to get to grips with a new machine’ he 
says. The Hobbit concept took adventure gaming 
into anew era. 

Such features as multiple word entry, and 
actually talking to the various characters some- 
thing that is termed ‘Animtalk’—had never been 
seen before. ‘The main concepts we were looking 
for were a much more sophisticated language 
analysis and a dictionary including as many words 
as possible’, he says. 

‘The job of writing the language analyser ata high 
level was given to Stewart Ritchie, a languages 
graduate studying for a computer science degree, 
butall the code conversion was then done by Mit- 
chell. If you've played The Hobbit, you will know 
that there are quite a few words in the program’s 
vocabulary. The Hobbit's finished version required 
a lot of work on ‘packing techniques’ - cramming a 
lotof information into a small space. 

‘The sophisticated language analyser used in The 
‘Hobbit comprises one of the three main parts that 
make up the program. Mitchell reckons that the 


language analyser is a very important feature of the 
program as it interfaces together all the other parts. 
Italso allows the user to enter quite complex com- 
mands, for the rest of the program to understand 
and act upon. 

Although the language analyser is a large part of 
the program, it (along with everything else) is 
dominated by a sizeable database, This defines the 
dictionary, objects (an essential part of any adven- 
ture game), surrounds, locations, the various 
characters and their personalities. 

Finally there are various ‘bits and pieces’ that 
‘manipulate the data in the database; the workhorses 
behind getting everything moving. Though all this 
sounds quite complex, virtually 95 per cent of the 
code used in the program is machine independent, 
the only things that have to be altered for different 
micros being the Basic 1/O routines. 

Due to various legal complications, there is not 
going to bea direct follow-up along the lines of ‘Son 
of Hobbit’; what we are going to get is Sherlock 
Holmes, the stiff upper-lipped, _pipe-smokiny 
violin playing, detective. Unlike The Hobbit, the 
Sherlock adventure will not be based on any one 
Conan Doyle story, but on a conglomeration of 
information from various ones. 

However, it will not be just a revamped Hobbit 
disguised in deerstalkers and capes— Mitchell 
‘wants to make the new Sherlock game extend what 
was done in The Hobbit, and tidy up a lot of loose 
ends. The area that he most wants to refine is the 
character's personalities. ‘Looking back on it now,’ 
he reckons, “Thorin was a pretty boring person; he 
follows you around and sings about gold’. 

At the moment Philip Mitchell is having to do 
most of the work on the new program himself; he 
has, however, had a special programming tool 
developed for him to help in the structuring of data- 
bases. The game should be ready for the 48K Spec- 
trum early this year. 

‘After the Sherlock program, Philip Mitchell isn’t 
sure what direction he is going to take. But which- 
ever, it will probably be more graphics orientated. 
With progressive games such as Manic Miner and 
‘Ant-Attack on the market, he feels that computer 
imagery is the path tofollow. 

By Steve Applebaum, staff writer on Com- 
puter Answers. 
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Philip Mitchell: ‘My 
‘overall aim is to produce 
something that has o real 
Uite-element to it. The more 
realistic the reaction and 
responses, the better the 
game.’ 


Melbourne House, 

Castle Yard House, 

Castle Yard, 

Richmond TW106TF. 

Tel: (01) 940.6064. 61 


IL 


Features include 


* 255 MAXIMUM NO. OF ROWS 

* 255 MAXIMUM NO. OF COLUMNS 

* VERY EASY TO USE 

* INDIVIDUAL CELL FORMULAE 

* COPY BLOCKS OF CELLS 

* COMPATIBLE WITH ALL PRINTERS 


EASY 132 COLUMN PAGE WIDTH NOW . . . The worksheet calculator program 
GRAPH FORMAT FOR BAR CHARTS you've been waiting for is waiting to work for 
COMPREHENSIVE MANUAL INCLUDED you. ELITE*CALC is a powerful, full featured 
INTERNATIONAL USER GROUP: spreadsheet for the Dragon 32/64 and Tandy 
SORT ROUTINE IN ASCENDING OR Color Computer. Answer ‘what if...’ 
DESCENDING ORDER questions, prepare reports and cash flow 
projections, maintain records and perform 
other tasks which, until now, required 
sophisticated business computers. ELITE* 


fart ee CALC is a serious tool for those who want to 


* Halp display 


* Enter text or formulae to 255 characters long do more than play games on their micro, 
"Feet ets Availible from stock on cartridge for the 
valable memory aways displayed 

‘feslenyuetetionaeion Dragon 32 or 64 or Tandy Color 
* Selectable automatic cursor movement Computer...please specify. Shortly 
* Insert, Delete, Move entire rows or colrms available on disc for the Dragon Data or 
* Replicate one cel to fil aow or column with selectable Cumana/Premier or Radio Shack systems. 
agustment Also available in the $-format instead of the 


* Allmachine language for blistering speed 

* >24K data storage space available n 32K systems. 
* Basic style formulae 

* ‘Asthmatic operators: ~,~,x,/,,(,) 

* Relational operators: 

* Logical operators: AND, OR, NOT 

* Conditional formulae: IF... THEN... ELSE 


* Trig, functions: SIN, COS, TAN, ATN TH E B EST 
* Log, Functions: LOG, EXP, SQR 

* Misc, functions: INT, FX, ABS, SGN 

* Range functions: SUM, AVERAGE, COUNT, MIN, MAX, LOOKUP FO R ON LY 
+ Nie dat precision 


* User definable constant table 
* User definable printer set-up commands 

* Individual column width setings (1 to 255) 

* Adjustable row height o insert blank lines without wasting 


£-format if requested. 


Elite*Calc has had excellent reviews in the American press and an 


memory 
* Hide columns or rows enthusiastic reception at the recent International Rainbowfest 
* Alternate print font selectable cel by cal 

* Display/Print formats set by cel, row or column : “Elite*Calc is a great spreadsheet prograrn" 


* f-format, comma grouping, prefix or postfix signs 
* Scientific notation, ited point and integer formats 
* Lett or Right cell contents justification 


Stuart Hawkinson, Rainbow 


* Full page formatting “Truly one of the best programs | have seen” 

* Niformats stored with worksheet on distape John Steiner, Micro 
* Savelload dischape files in compact memary frm 

* Scan disc directories . 

* Output ASCII ile for word processor input compatability “Very powerful program . . . essential to every serious user’ 

* Memory resident code ... no repeated disc calls Mike Jarvis, M & J Software 


ENQUIRIES INVITED FROM RETAILERS AND 
DISTRIBUTORS (HOME AND OVERSEAS) 
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STOKE-ON-TRENT 


apie TANDY COLOR COMPUTER 
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SCREEN STORAGE 


his is a short machin 
will enable you to store the screen display in 


memory in approx 4/100 sec, and then to 
retrieve it later on, for example during the running 
of program, in approx 4/100 second, 

Before listing the program, here is a description 
of how the memory is arranged in the 48K Spec- 
trum to help put the process in context. There 
are 65,535 memory locations altogether in the 
Spectrum, called addresses, and one address can 
hold one byte, which is a number from 0-255 (in 
decimal). 

Everything above the RAMTOP address is safe 
from being overwritten by a Basic program (sce 
later for exceptions to this rule), or NEW then ENTER, 
or CLEAR then ENTER. For this reason it is a good 
place to put machine-code programs. You can 
lower RAMTOP further and further down until you 
have enough room for your machine-code program. 

Initially RAMTOP is immediately below the user 
defined graphics (UDG) area, and there is no room 
for any machine-code program above RAMTOP 
unless you want to overwrite the UDG’, Use the 
command CLEAR 50000 to set RAMTOP to 50000, and 
in this way make (65367-50000) = 15367 bytes 
available for machine-code programs. Type CLEAR 
49000 to set RAMTOP to 40000. Now you have even 
more room for machine-code programs, but less 
memory for your Basic program, which fits below 
RAMTOP. 

As well as storing machine-code programs, you 
can store data above RAMTOP, if you know how to 
store data in the first place (using the POKE com- 
mand) and retrieve it (using the PEEK command) 
This is an efficient way to store data, but each 
address can only hold whole numbers from 0-255 
inclusive (shown diagrammatically in Fig. 2 

‘The program in Fig, 1 stores the screen display 
above RAMTOP. The screen display can be thought 
of as 6912 data items, The TV display is derived 
from repeatedly scanning these 6912 data items in 
the 6912 addresses 16384-23295 inclusive. There 
are 50 scans per second, It is not necessary to under- 
stand which address of the 6912 screen addresses 
refers to which dot or colour on the screen display 
tis useful to check the number as follows. 

Each address refers to the colours on the screen 
or to an eighth of x character (eight screen lines 
make up a full character) and ean be from zero to 
255. Zero is for blank paper and 255 solid ink. To 
show this, type POKE 16384,255 (or another number, 
smaller than 255). Put eight of these rows on top of 
each other, and you have one character. 

‘Total number of addresses needed for the TV 
display is equal to: 8 (per character) x 32 (charac- 
ters per row) * 24 (number of rows) + 32 * 24 (the 
attributes to give the colours; one attribute per area 
occupied by a character). A total of 6912. To store 
4 copy of the screen contents above RAMTOP, first 
CLEAR 6490 then type in the program in Fig. / and 
type RUN, 

‘The machine-code subroutine is now stored in 
memory above RAMTOP, and you can delete lines 
2,4and 10. If you load on any Basic program now, 


15 Dat 
237,176,201 


65535 
UDG 
65368 
“pore space For 
date or machine-code 
Programs 
wae RAMTOP 
PROGRAM, 
23296 Liss) 
‘SCREEN DISPLAY 
16384 . 
ROM 
o 


the machine-code program will still be in memory 
and the Basic program will not overwrite it because 
it is above RAMTOP (assuming the Basic program 
does not POKE numbers into addresses 58431 to 
58450). When you have a screen display that you 
want to store, type LET M=USR 58491. To retrieve 
the screen display, type LET M=USR 58439. If you 
think you might have a variable M in the program 
whose value must not be altered, then use another 
letter or string of letters in place of M. 

You can BREAK into a Basic program as it is 
running, store the screen display as described (in 
glorious technicolour), and then type CONTINUE to 
get back into the program. If you want to save the 
stored scteen contents to tape, you must use a 
‘binary’ SAVE by typing in the following: 
SAVE name” CODE $8451,8912, 

To save the machine code program that stores the 
screen, type: SAVE “name” CODE 58431,20. To save 
both the machine code program and the stored 
screen, type: SAVE "name" CODE 58431,6932. 

‘The following lines of Basic will store the screen 
above RAMTOP, save the stored screen on tape, and 
verify it 
LET M=USR 58431 [to store the screen above 
RAMTOP.] 

SAVE "name" CODE 58431,6932 
VERIFY "name" CODE 58431,6932 

The following lines of Basic will recall the 
machine code program and the stored screen, so 
there's no need to type in the program described 
above: 

(CLEAR 56490 [after switching machine on and off,] 
LOAD *" CODE (load on the stored screen plus the 
machine code program 

LET M= USR 58439 [copy the stored screen so you can 
seeitagain,] 

You can save the screen you are looking at with 
‘SAVE “name” SCREENS, but you can't verify it. Note 
that where you sce “name” in the LOAD, SAVE and 
VERIFY statements, substitute your own filename, 
and text in brackets after lines of Basic is for your 
guidance, and not for typing in. 

By Stephen Fowler, author of The Draw 15 
and Cartoon Animation packages. 


Fig. 2 (left) shows 
diagrammatically the way 
in which memory is 
‘orranged in the 48K 
Spectrum. 


6,33,82,228,17,0,6 


Aa £8 tor 


—7 COLOURS. 
The amazing Seikosha GP700A 
prints 7 colours, plus 

‘more than 30 shades! All 
colours and shades are 


Mini & Micro printers 


OKI SERIAL DOT MATRIX PRINTER 


PA P and insurance 


printed ina single pass 
50 characters, 10 ines 

per second, printing 
Girection, character set. 
dol graphics, dot pitch 

line spacing, paper teed ete 
At the very exceptional prices ot 
‘Add £8 for P&Pand insurance 


RIBBONS (Minimum quantity 3) 


We sella wide range of ribbuns for 


SEIKOSHA COLOUR MATRIX PRINTER 


‘ask for our Tull list! 


MODEL COLUMNS CPS INTERFACING OURPRICE 
£ 


GP700A £449 
GP250X £285 
GPI00A £249 


wep «80 Paraisinier 207.00 

M2k 8.120 SeralParallel 332.35 
Nose 8160 Paralel 454.25 
Mes 8160 $29.00 
MBA 136120 500.25, 

Map 136200 75325 
Mas 138200 839.50 
Mose 138160 62675 
Mess 136160 Saralinter 703.80 
TEAC SLIMLINE DRIVES 
TEAC 55 F ff 

nel Exe 
DUAL DRIVES CASED var VAT A/ 

40 TRACK 200K t220 £27826 
s0ROTRACK SWITCHABLE 400K {402 £349.57 
{0/60 TRACK SWITCHABLE SOO {520 £452.18, 
orskit fos £8260, 

PSU fa8e0 132 
SINGLE DRIVES CASED 

40 TRACK 100K e166 14835 
40 TRACK 200K £230 £20000 
40,80 TRACK SWITCHABLE 200K £199 £173.05, 
SOO TRACK SWITCHABLE J0OK £257 £22348 
‘Add £8 tor P Pand insurance 
8° DISKETTES WABASH DATALIFE NASHUA 

ro. oe 
Single Side‘Single Density 2300 3175 2634 
‘Single Side/Double Density 2760 3200 2794 
Double Side/Single Density 2875 «(35.65 = 
Double Side/Doubie Density. 450 65 (28 
54" DISKETTES 
Single Side/Single Density 201s 2265 19:78 
Single Side/Double Density 23200 2265 21.99 
Double Side/Double Density 2475 (3275 2469 
‘Single Side/Quad Density 96TP1 31.00 2965 31.24 
Double Side/Quad Density96TP1 3680 4140 3289 


er more forless! 


At Conway Computer Services we can offer you the lowest prices for diskettes, 


ribbons, binders and lots more. 


PAPERAX PETITE SHREDDER 
* Available ina range ot 
colours to match any 
madern office 
* Sate and simple to 
operate 
% Compact and portable my 
(8.6K) Sy 
Quiet (less than 60 J 
Decibels) 
5 sheet capacty 
+ Four year warranty on 
cutting heads. } 
+ 90 watt motor with 
electronic overioad 
protection 
‘Size: 305mm x 209mm x 133mm 
overall se 
At the Bargain price of £195 8 
\VAT=£224 25 inc VAT 


‘Add £8 tor PAP and insurance 


SONY 3.5" FLOPPY DISK 
‘As recommended for Apricot & ali 
35° disk drives 

Box of 10 — £5150 

‘Quantity discount available on 5 
or mote boxes 


Just look at our prices! 


STAR DELTA —10. 

The best valve Matrixs printer! 
The Star Delta —10has.as 
‘many as 10 tunctions 
including — 160 CPS Bs 
Directional logic seeking, up 
10136 columns, 5, 6,8 10,12; 
BA? characters per inch 
PLUS: parallel macro 
Instruction set and a whole host of 
‘ther goodies! 

At excelient price of £345 

‘Add £8 for P&P and insurance 


DISKETTE RING BINDERS 
New, very tractive Ring 

Binder, m black plastic 

fish, capable of storing up 
1020150 diskettes 
Special Price of £5.75 & 
95p P&P Per Binder 
Over 10 Binders £5.15 8 
E250 P&P 


JUKI 6100 

‘Amazing Dassywhee! 
Printer capable of 20 CPS, 
print speed, all wordstar 
features, emulates diablo 


Prensa SOp per bor PAP omar 
St ex00 WITH 
BUFFER rats 
PROTECT YOUR FLOPPY AistaisPuPandinaronn 
2 MINI DISKS venir 


Lockable, secure. with dividers, anti-static in 


besuitl smoke & whe colour 
Siowsirzwer siOvik0siésme EPSON PRINTERS 
Fora0 On ELS MODEL CPS. QURPRICE 
43 Dak ° 
Fo Bel wos Yy RxBoT 100 275 
Pres ak CY fxsorr 100 315 
ees ee sxe 160 415. 
Fema Wxezt_ ‘80 330 
. Wxloorr'3 100 470 
bead FXIO0FT 160 550 
Deron ‘Add £8 for PA Pand insurance 
BROTHER DAISYWHEEL 
PRINTERS Ae PRICES 
S PRINT OUR NCLUsnysS 
‘ CPs BUFFER PRICE 6 
wm 16 2K 570 
ee var’ 


Please specity # Serial or 
Centronics interface required 
‘Add £8 for PAP and insurance 
SIEMENS PRINTER PT68/PT89 
Whichever you choose, ink jet or needle printing mechanism 
{ust look at the features! Bi-directional printing, matrix, 


SHINWA-CTL 
DENNISCN 
'CPOO PRINTER ‘Unwversal paper feeds, programmable characte pitch, 


£ 


31.00 B national character sets, graphic 
36.25 printing. hor. & vert, tabulation. 
39.10 PT88—Roll, Fantold or Single Sheet m 
43.70 paper feed £615 
‘Add £8 for P&P and insurance <a 
2935 
Ds 
39.10 
43.15 
52.35 With BD CPS. br-airectional logic Seeking 80 column. triction 


‘3nd adjustable tractor feed. square needles up to 19 x13 


Ms GAMES SALE 2 


ONLY £5 ONLY £10 ONLY £10 ONLY £10 


British Heritage  (EMI)C | Escape From Vulcans|sle D | Sea Dragon Action Quest G 
Cribbage/Dominoes (EMI) C | Embargo Rom | Sea Fox Adventures onaBoat  C 
European Jigsaw (EMI) C | Fantastic Voyage © Rom | Sentinel1 Wizard of Wor D/Rom 
NurseryRhymes (EMI) C | Firebird Rom | Shooting Gallery Rocklan Invaders D/Rom 
Super Cube (EM) C | Fort Apocalypse Shooting Arcade 
Marathon C | Frogger Starbase Hyperion — C/D ONLY £20 
Maths for Fun C | Galactic Chase Starship Duel 
Labyrinth Run C | Genetic Drift Stellar Shuttle C/D| Asteroids (Atari) Rom 
Concentration C | Ghost Encounters Stratos C/D| Centipede (Atari) Rom 
Magatari C/D | Ghost Hunter Super Breakout (Atari) Rom| Space invaders (Atari) Rom 
State/Capitals (Atari) Rom | Guardian of Gorn Space Ace C| Defender (Atari) Rom 
Gort Rom/D | Scott Adams Adv. Pacman (Atari) Rom 
ONLY £10 Hockey CID} (Nos. 1-12) C| StarRaiders (Atari) Rom 
Home Financial Time Bomb Cc} Qix (Atari) Rom 
Abuse Management (EMI) C | Tricky Tutorial 1 C} Music Composer (Atari) Rom, 
Ali Baba Invasion Orion CID | Tricky Tutorial 2 C| Conversational 
Alien Hell Invitation Prog1 (Atari) C | Tricky Tutorial 3 C| French (Atari) Rom 
Alien Swarm, Invitation Prog 2 (Atari) C | Tricky Tutorial 4 C| Conversational 
Apple Panic InvitationProg3 (Atari) C | Tricky Tutorial 5 C| German (Atari) Rom 
Astro Chase Joumey tothe Planets —C | Tricky Tutorial 6 C| Conversational 
Astron iV Kingdom (Atari) C | Tricky Tutorial 7 D} Spanish (Atari) Rom 
Astro Warrior King Arthur's Heir D | Tigers in the snow C/D | Conversational 
Attack at EP-CYS 4 Krazy Antics Rom | Sands of Egypt D| Italian (Atari) Rom 
Armor Assault Krazy Kritters Rom | Shattered Alliance D| Jumbo Jet Pilot (EMI) Rom 
Beta Fighter Krazy Shootout Rom | Snooper Troops D] Submarine 
Bug Attack K-Star Patrol Rom | UpperReachesApsai | Command (EMI) Rom 
Baja Buggies Labyrinth CID | Touch Typing (Atari) C 
Basic Routines Legionnaire C| Track Attack D 
Bug Off Matchracer C| Tumble Bugs io) 
Basket Ball (Atari) Rom | Monstermaze Rom | Turmoil Rom 
BattleforNormandy —C/D | Oswald's Adventure C/D | Tutti Frutti CI atari Pilot 
Battle of Shicoh CID | Picnic Paranoia C/D | The Nightmare D] Atari Prg with 55 Progs 
Captivity C | Piattermania Rom | Wordmania Sl Gainexendtacreations 
Canyon Climber CID | Preppie D| Wordrace Dl GorAtar computer 
Claim Jumper CID | Probet D| Curse ofa Ol ara Ha 
Clonns Ballons C/D | PacificCoast Highway C/D | PlayerMissile Editor c/D| Atari Assembler 
Crush, Crumble, Chomp C | Robby Robot Bowling | Inside Atari Basic 
Crypts of Terror C | Ricochet Up, up and away C| Basic exercises for the Atari 
Crypts ofthe Undead —_D | Race in Space Paint D| Visicalc-Atari 
Draw Pic C/D | Rescue at Rigel Music Box D| Atari Sound and Graphics 
David's Midnight Magic | Soccer Halaro Run C/D| Computes 1st book of Atari 
c 


Energy Czar (Atari) C | Statistics 1 Bi Ball 


| To: Currys Micro-Systems, 5-11 Martineau Way, Union Street, Birmingham B2 4UJ | 

" Telephone: 021-233 1105 
1 poate =n) | 
Please send me the following items of software. (C: Cassette, D: Disk, Rom: Cartridge). I 
: Title Media | Qty. | Price] Title Media [ory [Price] 
I I 
1 i] 
oon | 1 
; iT Total Total 1 
© T Adg e100 t0rp & pitonty 1 item is ordered Signed ! 
+E enclose a cheque/postal order tor [& Address J 
3 T ptease charge my Access/Barclaycard No. ! 
Treas alow 28 days or delivery Ai ies subject to avaiablty whl stocks lat, J 
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134 St. Vincent Street, Glasgow G2 5JU. Telephone 041-248 2481 


CHICKAROO: A word recognition game tor 
children. Find the missing letter is the name of 
this game which can be used by up to four 
players. 


THE ILLUSTRATOR: A graphics design 
package which can be used in a graphics 
Modes 1 or 2 to generate full colour iilust 
tions on the screen of your micro. This packat 
allows graphics and text to be mixed on screen 
and saved on tape for later use. 


PIRATES: A childrens game based on word 
recognition. Identify the concealed word before 
you reach the end of the plank or else face the 
perils of the deep. 

A vocabulary of 100 words is supplied with both 
of these games, however, parents have the 
option of adding their own data files. 


MAD MONTY: A fast and furious version of the 
snake in the garden game for the MODEL B 
BBC MICRO. Monty — the well known python 
lives in a garden inhabited by juicy flowers. 
ip him munch his lunch but mind those rocks 
and walls! 


BBC EDUCATIONAL BBC GAMES AND UTILITIES 


MAD MONTY: It's mealtime for MONTY the 
MAD python and frogs are on the menu! Guide 
him round the garden gulping frogs and 
munching magic mushrooms — beware those 
toadstools and if you keep your cool mouse 
‘may be on the menu. 


MAD MONTY: This version of the snake game 
has 7 screen layouts and five speeds from 
sublime to ridiculous. Monty munches frogs for 
lunch and is partial to the odd mouse for afters. 


COMING SOON: Complete machine code 
toolkit for the 64. Assembler, Disassembler, 
Monitor, Hex dump. 


THE ANIMATOR: The perfect DRAGON 
graphics tool allows you to define your own 
characters and then make them spring to life 
on the screen. The animated routine can then 
‘on tape and combined with others to 
your own gamet 


DRAGON 32 COMMODORE 64 


SCREENPLAY SOFTWARE MORE FUN THAN GAMES 


Our range of software includes games but we believe that your micro should do more than test your 
reflexes. For example, CHICKAROO and PIRATES are educational products designed to help you extend 
your childrens’ vocabulary. 

THE ILLUSTRATOR turns your TV screen into an electronic canvas. The only limit is your imagination. 
1's are you bored with other people's games? Let THE ANIMATOR help you create your own, 


LIBERATE YOUR MICRO WITH SCREENPLAY SOFTWARE 


CHICKAROO 
PIRATES 

THE ILLUSTRATOR 
MAD MONTY 
DRAGON 32 


Name . 
Address - 


THE ANIMATOR £9.95 
MAD MONTY £7.50 Jenclose ChequelP.O. to the value of £ ... 
‘COMMODORE 64 made payable to Screenplay. 

MAD MONTY £6.50 SCREENPLAY, 134 St. Vincent St., Glasgow G2 


ALLOW 14 DAYS FOR DELIVERY. 
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PROGRAMMING 


DATA 416,608,263, 272,472, 416,391,571,443, 503 
DATA 688,823,503, 443,872,571,328,923,311,503, 
DATA 391,503, 731.416,.347,311,347,976, 443,536 
| |DATA 923,503,923, 823,823,328, 571,328,608, 263 

JOATA 311,416,328.391,283,823,688.608,311,283 
DATA 563,.688,311,976,503, 472, 347,872,688, 647 
| OATA 776,416,283, 328,571,347,731,347,.311,443 

DATA 472,872,688, 872,391,911,536, 347,776,503 
|DATA 416,347,923, 976,872,472,416, 311,872,731 
DATA 688, 688,472,503, 263,731.347,311,416,571 


Total=53510 


Crozzle, the required value for x 
was 5, and y 200:5 must have been the mast likely 
candidate, since this would give integer products of 
the decimal values given. 

In the program listing given, the data values are 
read as strings (line 60), effectively multiplied by 10 
(line 70), then divided by 2 (line 80) ~ (equivalent to 
multiplying by 5). This is a way of avoiding duff 
results that can arise from mixing integers and non- 
integers, Seite 

No totals were given, but with the right values for 3 - ‘ ’ RUN 
xand y, any errors in typing in the numbers should 109 TrPut 
have been easily traceable in bizarre words! (If you rs 
arenota touch typist, getting someone to dictate the 
data to you makes all of the difference.) : 4.4 MINUS 


Crossword buffs could have cracked some of the peel 
clues across (which were by no means user- Seeds 
friendly), and then deduced x and y; alternatively, SPOON 
grinding out the solutions down first with a pro- A CLERN 
gram would have taken the sting out of the cryptic 13 a CHOU 


clues. STICk 
GRAND 


Tepe e 
Z 


COMPUTER HOUSING UNITS 


REF. CC100 — REF. DLC200 
£79.95 £185,00 


REF. BHU400 
£39.99 


~ 
Ret. CC.100 — Especially designed for your home computer system whist also Ret, DLLC.200— This cabinet has the same basic features as model CC 100 but 
) ‘giving plenty of storage space lor software. magazines or perhaps a video comes in areal wood veneer finish, Bull n fractional Enis style toa very Wi 


Fecorder Keeps your eautment dust tree, Standard of workmanship tye cabinet Wi race any ome. Arata oa 
eauad oaec ak: mahogany or wan wen brass ings 
15a kg stat ssn pont at an a ar PRICE £185 incl. VAT — uly assorbled. 
‘way afer Use ; = 
\ 3 The computer shell has boon designed o alow adequate ‘Knee room fr 
{0's conforaby- and wit vd pograrors back ache Ret. BHU 200 — A basi: home compu housing unt ina Weak oft ish 
‘Adequate room’ poston tape recaider poner Gxcdrves, alongside Sorage ane for magazines ele Suppied 4 fa-pack, wary sme 10 
compet tr ease of se ssvonbie Ful netctone suppied Messurenenis ae" wae av" hgn's 
| 4° "Al cables neatly and safely out of sight. while allowing all unis to be 18“ deph plus VOUridgingunt21"'x6" x12" (avaiable as separate nt) 
connec dos See Ret. BU.500 below | 


Sree of storage space 1 castes cartndges, books, Ising paper 


sts, PRICE only £46.95 incl VAT 
| With shelves and doors closed. instantly becomes an elegant piece of 


furniture, Ret. BHU 400 — Similar to BHU 300 but without the storage. shalt 
7. The lower shelf suitable for your video recorder or storage of sofware, etc ‘Measurements — 32° wide x27" high x 18 depth plus VOU bridging unit 21" 

& Smart Teak effect finish e x12 i 
‘9. Supplied as a flat-pack. Very simple to assemble, using just a screwdriver PRICE only £39.99 incl. VAT 


Fullinstructons supplied. 
10. Measurements: Height 32» in, Width 36 ins, Depth 16% ins 


PRICE only £79.95 inc. VAT, Ret. BU.500— Bridging Unit only — Price £12.80 incl. VAT | 
TERMS OF OFFER: UK Mainland Customers only Please receot ‘one of the credit card accounts 
Task not satisied provided goods ae reuriod damaged athe castors eee io Mans Cabos, Sauampion win 72 hours axing Seivery SY 
anoeR Form — = aan 
Please supply me with the following cabinets:— lenclose my cheque for £ or please debit my 
Ref. No. Qty. Colour Price Total Access/Barclaycard No. | 
£ each £ Name | 
£ each £ Signature | 
DeliveryCharge  £ 5.00 Address 2 
Grand Total £ 


MARCOL CABINETS, Po BOx 63, SOUTHAMPTON S08 7EQ. TEL: (0703) 731168 (24hr ANSWERING) 
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| HAPPY 810 ENHANCEMENT 

© The only change needed to run all WARP DRIVE software N 

® Plug in PC. board requires no permanent modifications L 

© Proven reliable in thousands of installations, reduces disk drive wear | - 

'® Comes completely assembled and tested, just plug in and use @} 
© Full one year parts and labor guarantee, compatible with existing software 
© High quality printed circuit board with gold connectors 
NO ONE ELSE HAS THIS PERFORMANCE we 
Unenhanced whole disk (ATARI rev B format) read time: 112 seconds 
Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds 
ENHANCED 810 whole disk (any format) read time with standard software: 68 seconds . 
ENHANCED 810 whole disk (any format) read time with WARP DRIVE software: 43 seconds . 
Standard software whole disk write and verity time: 238 seconds . 
WARP DRIVE software whole disk write and verity time: 62 seconds ° 


NEW HAPPY WARP DRIVE SOFTWARE  e 


WARP SPEED HAPPY BACKUP PROGRAM 
'® Completely automatic: nothing to figure out, insert disks and press return 
Only program on the market guaranteed to backup any disk 
© Can write to a blank disk: format write and verity in one operation - 
Automatic program tracing: copies only the tracks thal are used 
© Efficient memory utilization: reduces the number of disk insertions 
® Requires only one ENHANCED disk drive, backups will work on a standard drive 
WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM 
‘® Same features as above plus support of multiple ENHANCED drives 
© Can be used with up to 4 ENHANCED drives 
'® Source and all destination drives read and write in parallel 
'® Format write and verity 3 complete disks in less than 3 minutes 
WARP SPEED HAPPY COMPACTOR PROGRAM 
‘® Reduces the number of disks required to backup your library 
Combines up to 8 self booting disks into 1 disk with a menu 
Compacted disks run only on an ENHANCED drive 
© Pays for itself by saving on disks 
| # Single or dual ENHANCED rive operation 
| HAPPY WARP DRIVE DOS 
Improves ATAR! DOS 20S to use warp speed reading and write with verity 
© Use all features of BASIC, PILOT, FMS, and DUP at top warp speed 
© Warp speed 1/0 software module available separate trom DOS 
HAPPY WARP DRIVE SECTOR COPY PROGRAM 
© ‘Standard format whole disk read, write and verity in 105 seconds 
© Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives 
HAPPY CUSTOMIZER PROGRAM (sold separately $99.95) 


© Creates custom format disks of any specification 
© Any type bad sector, duplicate sector numbers, or interleave 
© Easy to use but requires an advanced level user to interpret the results 


REVIEWED IN POPULAR MAGAZINES 
ANALOG, COMPUTING July/August 1983 |". The instalation instructions forthe Happy 810 Enhancement are among the best | have ever seen..The Happy 
810 Enhancement is one of the most powerful hardware modifications available 1o ATARI computer owners= - 
ANTIC—July 1983 "The difference between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the 
, automobile A car costs you more initially, but improves the quaity of your lle Simla, you use your disk dre alot instaling Happy wil markedly enhance Your 
programming lite~ 
; ‘SPECIAL SUGGESTED RETAIL PRICE BEFORE FEBRUARY 28, 1984: Got the HAPPY 810 ENHANCEMENT with the single and multi drive MAPPY BACKUP 
PROGRAM, plus the HAPPY COMPACTOR PROGRAM. plus the HAPPY DRIVE DOS. plus the HAPPY SECTOR COPY, al wth WARP DRIVE speed, including our 
15. Existing registered ENHANCEMENT owners may upgrade ta WARP DRIVE speed for $15.00 with no hardware changes! 


the world, call for the number of the dealer closest 10 you ‘ATABI 10 3 vested raema of Ata, ne 


HAPPY COMPUTERS, INC. @ P. 0. Box 1268 @ Morgan Hill, California 95037 @ (408) 779.3830 


casa 
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PLOTTER MADNESS!! 
Bulk purchase makes incredible | 

Roland DG DXY100R plotters A3 ES) I Zz E 

available at under half price including 
XYOR 1 ROM free and one year’s warranty. 


£399 ‘inc VAT!! 


Call for brochure or demonstration 


Ideal for Apple, BBC, Spectrum ete. PROGRAMMABLE IN BASIC! 
‘Sve an oes eed spel els os 


This X-Y plotter is designed to offer high performance for professional use and yet it is priced low enough for hobby use 
gh cost. The Roland 0G OXY-100R sels at an 
‘stoning low pice for popular wse yet inchades 


10 Baddow Road, Chelmsford, ‘Te ape ptm ne open” 
‘Blan atoms messing 

Essex. 0245 352490 data processing simple grapbic drawing. and music scoring, 
ste Toe OXY 0H has wid apices fr bh hats 

a plcpeiaerte tional ROM fc snded intelligent function 
202 New Kings Road, Fulham Peing sed Yommi, Plt wt 260260 mm a Setenel a creat niet eats 
5 0 x12) 

01-731 5993 ‘The OXY. 100R, the first of its kind, offered at an 
imounable pce Th evcunenry pa ce 


85 St Marys Street, Southampton 
. The OXY 00h scaly econ nachna! ne 
0703 26798 arniamom Nit suabe fr we ott at hone ne 
cal fice, Eace pts nd ating Sop 
ok sop sul 0 tae 

ole 


104-106 Elm Grove, Southsea, Portsmouth 
0705 820595 
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For a great G.T. itis accurate, easy to use and practical 
to carry. Complete package contains drawing board with 
drawing area 20" « 13", fully detachable carrying case, 
Ww 8 drawing programmes giving a powerful and versatile 
t CAD system. Spiral bound manual and reference card. 
Ww For BBC Model B (Disc or Cassette) 


oO’. € £150 + £11 p&p + VAT. 
L Cc Develop your own designs. You'll be amazed 
what you can do. 
PHONE: (0622) 59778. 


PRINTER ACCESSORIES 


Epson Butters MBS 32K Epson Print Heads From £40 


Reza £170 Epson Paper Roll Holder E18 
Epson Buffers MBS 32K Epson Tractor FX £34 
Parole! £185 Epson Fingerprint £45 
Epson RX-80-FT £291 Epson Buffers MBS BK Pace Single Sided Drive 
Epson FX.80 re RS232 £98 Please add £5 P&P + VAT tor (40 track) 100K £185 
(leo CPs) £378 EpsonButfersMBP1GK other Printer Accessories, ace Double Sided Drive 
nm — (40 track) 20¢ 
Eason RX BOT (1OOCPS) £285 EDson Butters MBP32.0r64K Wide Range of Dust Cover trom ace 40/0 Switchable Drive 
Peg: = See Bareeel £150 5+ £1 PAP + VAT. too Sas 
OK! BoP £225 rican siamo 
OKI M824 €318 Kaga RGB Vision | £239 — Phoenix Amber £90 sad a 
QRIMBES ogg £229 Hae RGB Van! Eze Liners” cea acest Doubasied 
aga ision 11. P + VAT, 
SelkoshaGP-250X £242 Ua GaenSeeen «egg, meamasd £11.00 PAP + Please add £4,00 P&P + VAT. 
Seikosha GP 700A Kaga Amber Screen £113, Cabiesaupliat forebove SC_ACCESSORIES 
coe fase PitanGnen "E83 onontt0 + var See 
Brother HR15 £395 r Pace Toolmaster ROM £29.50 
GP-100 (Vic 20) £210 BASF SS/SD £22.00 
Please add £12.00 P&P + VAT. Xi BASE ss/oD os 9 
MICRO-ORAW Lid. BASF SS/96 TP! £29.00 
Cables supplied at no extra ej AB Hedley Street Siena bows eae Oo 
Sot a Shoes pean Keot ME14 SAD Please add £2.50 P&P + VAT. 


Many more items available. 


Ring for details. All goods carry a warranty 
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Electronequtp 


Hampshire 


Authorised BBC Dealer & Service Centre 


SPECIAL OFFERS | ‘a 


PHONE FOR DETAILS 
= 14” TV/Monitor £217.00+VAT 


Monstors VAT nVAT 


Be 


Ms00 33778 
= 3e800  asu.a5 
" 1800 2a.26 
7 a0 
es00  arars 
M zys0 Mas 
Zoo 200.1 
‘0 4 / i700 Ars 
" —— Sooo 
ih 51200 500.80 


Electronequip is an authorised Acorn service centre and has been an Acom | 
dealer since the introduction of the Atom | 


a ur demonstration facilities include 20 station Econet and Trochnet systems 
fet 80 Meron in var 
stor BBE Noda ® Miro Comper ne 
AMO? BBC Not 8 wr Esa trace iece 
AN BOC Nowe! B wan Dec rte seats 
ANeot 86C Nod! B wen Bas & Econ tert sae 


Ee 


“SIDEWAYS” rom board for BBC Micro 
'No soldering required £38,00 + VAT 


Fs 


| 
] 
f 


aoe | EPSON 


£129.95 (inc VAT} : 
Pad : RX-80 = £263.12 + VAT 


£198.95 (inc VAT) FX-80 £365.09 +VAT 


Micro Disc Drive for the BBC Micro Printer price includes cable for 
The Micro disc drive offers a method ot low cost quick access to BIG sd sorean charg rom 
programs, The drive is essentially a small version of a 5% inch disc 


drive and offers similar features to the larger drive. 
The data is stored on a 3 inch disc, this is enclosed in a protective hard 
plastic cassette which features a write protect switch 


The micro drive requires the standard Acom disc interface, but a new 
dic hing system rom. Acorn OFS may be exchanged forthe micro COMPUTERS 

for £13.00, The new micro disc tifag system slows 60 Nes per 4 ee 
disc surface and it can read and wie to’Acom DFS dacs, Thus fra Perfectly Made in Britain 


5% inch and a micro floppy were connected on the same cable files 


Tae oat repens Sere 
Capacity: 0.64K vice anster Rate: 125kbits pact ed 
| Ta emrmreteeey 
TRADE ENQUIRIES WELCOME Te Torch Compute te 400K Poppy + 8000 Ssscoo 20230 
ACCESS & BARCLAYCARD ACCEPTED C Tun Cemeteries S00) geoane s7eson 
LARGE STOCKS — 24 HOUR DESPATCH ie © Fare Comrter trie 409K & TOBCA (C800) i ead 
Carriage 50p to £3.50 2) Computer 20Mb Hard Dise & TOSCA 585000 6727.50 
‘a Sone pee 
Kings Lynn Branch 
Tel: 0553 3782 
: 
hey Elect oe BBC.’ 
COMPUTER ectronequip \:]: jena 


36-38 West Street, Fareham, Hants (0329) 230670 


Round 3619 


BBC COMPATIBLE 
FLOPPY DISC SYSTEMS AND 
: DRIVES 


@ CASE to hold two drives (complete with 
@ Ribbon cable to connect one blanking panel for use should 
drive to BBC Micro « only one drive be installed), 


~ ay 
@ Power cable to power one drive from | ‘© Ribbon cable to connect 
BBC Micro z two drives to B.B.C. Micro, 


@ Switch on rear of case to select 40 or <Q) @ Integral power supply for two 
80 TPI operation when using FDS5E or | drives 
FDSSF. E > Switch on rear of case to select 
40 or 80 TPI operation when 


FDSSF. 
HANDBOOK using FD55E or FDSSI 


AND FORMATTING = <T HEIGHT | THIS CASE CONTAINS ALL HARDWARE 


NECESSARY FOR TWO DRIVES. JUST 
SELECT ONE OR TWO DRIVES FROM 
THOSE SHOWN BELOW. IF YOU SELECT 
JUST ONE NOW, THE SECOND CAN JUST 
PLUG IN LATER. 

CASES ONLY SUPPLIED WITH DRIVES. 


PRINTER AND PLOTTER 
—MCP 40 


@ 4 colours 


@ Selectable 40 or 80 characters 
of print per line, ideal for 
plotting pie charts, bar graphs, 
biorhythms, etc 

@ Easy to use—simple software 

DELIVERY : Up to 28 day 
WARRANTY: 9 ale = commands 


‘90 days. 
TERMS: Strictly cheque with order. = (7f © Standard Centronics interface— 


‘Send to P.0. Box 11, Stroud, Glos. UK GLS 1JN, o 

‘or phone through your = cables available for most micros 
‘Access or Barclay Card number. ——o @ Uses 41/2"" plain paper 

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10. THEN @ High resolution—over 100 steps/inch 


\V.AT. AT 15% TO TOTAL (£10 COVERS NEXT DAY SECURICOR 
DELIVERY.) THE ABOVE PRICES ARE VALID UNTIL END OF MARCH 1984. 


DIGITAL PERIPHERALS LTD. Gi stic... 


Rodney House, Church Street, Stroud, Glos. U.K. GL5 1JN Tel: (04596) 71387. Telex 43551 
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Software for the BBC micro 


ENCLUDING 
BIZED 
MULT COLOURED 


CHARACTERS 


The Graphic Extension ROM 
for the BBC Micro 32K 


ur tales uty ROM includes over 28 new graphics elated commands. These can be typed in ike any notmol commands 
‘9nd can of course. be included in BASIC programs The commons are spilt into 3 diate! oreo 


1. Sprite graphics 
these ore mull-coloured shapes up fo 24 x 24 pixels in size 
‘Once a spnte has been designed (using in-bul routine) i can be plotted at any position on the screen and easily 
‘Moved around A sprite can alto be pam of a ‘iim’ — a sequence of ames allowing animation Up to 32 spnlos 
tims can be active on the screen at any time A im’ con contain up to 47 htames. wach flame being any spite 
image 


LOGO ‘umie" graphics 
BY using simole FORWARD, BACKWARD, LEFT and RIGHT commands a turtle’ can be moved very quickly around the 
Screen producing intricate pattems by the most user-friendly means Including these commands in stucturea BBC 
BASIC programs provides a system taster ond mote powerful than many of the packages cuttentiy used Io. 
‘demonstrate the LOGO language. 


Ihe titc sechan consists of o large number of general purpose commands. such as 
FILL which will fil ANY area on sereen 

Fast citcle and are drawing 

3D graphics routines allowing XV, Z co-ordinate plating 

Large character printing in a tange of patterns 

Scaling — allowing any part ot the screen lo be expanded oF diminished. 

‘rotate command tha! wil rotate all ploting By any angle around the origin 

Because ihis & 0 ROM. all he commands are instanlly available, and has a bulln Nelp menu showing the syntax of 
all commands. Supplied with o comprehensive manual and step-by-slep fiting insttuchons, sulable over tor the 
inexperienced This ROM represents extremely good value for money 


Available directly trom us, mail order only, oF from oil good dealers 
£28.00 plus £1.00 p&p plus VAT 


16 Wayside, Chipperfield, Hers WD4 9. Telephone (09277) 69727 
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SCREEN DUMPING 


Howcanlobtainscreen —_was that it would be a mistake 


dumps for some of my to try and keep a screen dump 
machine code software? program in memory at the 
(Lam thinking same time as the game 
particularly of the Many games relocate them. 
| Acornsoft range of selves in memory, especially 


rograms.) Can you those that have been patched 
Ip? to run on disc systems, and s0 
John Webb, New Romney any printer dump program 


The first thing that we decided would be unlikely to survive. 
when we were trying to work A better idea would be to try 
out an answer to your question and introduce a much shorter 


piece of code that would 
“SAVE the screen contents 
onto disk, or more likely, 
cassette. This could then be 
loaded back at any time, and 
dumped onto the printer. Bec- 
bug's Toolkit ROM happens 
tw contain a command 
*SCREEN which was just what 
we wanted; *SCREEN ‘file 
name" saves the screen con: 
tents, adjusting automatically 


JOREM Interrupt routine to dump a scree, {SOLDY SCOMLINE DIV 256 
ZOREM to tape or disc, using the BEEBUG 160JSR OSCLE — \Perfora SCREEN & 
SOREN Toolkit ROM routine, #SCREEN 170,417 

| S0cOMLINE=tB00 sorte 
SOSCOMLINE="SCREEN &* :90RTS 
SoEVENTV=4220 2003 
7OOSCLI=MFFF? 21ONEXT 

| soronresorossters Z207EVENTV=LE? 
sopzstee SZ0EVENTV7I=0 
Loororri 408X142 
SOPH Preserve flage 2S0REM Enable character entering input 
1ZOCPY HbA \"@* pressed” 26OREM butter event. 

J ssoene exit 270REN Now run your program, and keep 
140LDx WCOMLINE MOD 25e 280REN your Fingers crossed! 

u 
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for any mode, and stops any 
messages appearing on the 
screen that would spoil the 
display. So a simple call to 
OSCLI, the command line 
interpreter, would perform 
what we required 

The next problem was how 
tw achieve the OSCLI call. In- 
itially we tried altering the 
contents of ROCHV, the key- 
board read character vector, to 
point to our piece af code, We 
soon found out that this didn't 
work, as the programs we were 
trying out didn’t use it in the 
right places. We then decided 
to try intercepting the ‘charac 
ter entering input buffer 
event’ interrupt. This was the 
approach that worked (eventu 
ally!). Every time a key is 
pressed, an interrupt is 
caused, and the ASCII value 
of the key is stored in the key- 
board buffer, from &3E0, This 
is what allows the very useful 
‘type ahead’ feature on the 
BBC Micro. Fig. 1 contains 
the program that we used in 
conjunction with the Toolkit 
ROM. 

Line 50 contains the corn: 
mand that OSCLI will per 
form, "SCREEN A’. The screen 

ontents will be saved as a file 
called ‘A’. The machine code 

assembled into a fairly safe 
area in zero page, but the com 
mand itself has to be higher in 
memory, as the BBC does not 
allow reading or writing of 
strings in zero page. ‘The 
screen will be saved when («is 
pressed. 

The SCREEN command 
beeps, and then starts saving 
when any key is pressed 
Unless you have very fast 
reactions, your (@ keypress 
will probably be scanned a 
second time, and taken us the 
start saving key, so it is prob- 
ably best to start the recorder 
before pressing (@ 

We then went on to produce 
the program in Fig. 2, which 
does not require the Toolkit 
ROM 

This program uses an 
OSFILE call to save the 
screen, but we now have to 
stop any messages appearing, 
and also insert a carriage 
return into the keyboard buf- 
fer so that OSFILE starts 
saving. The entire block of 
code can be moved to a differ 
ent location by altering the 
value of START in line 10. It is 
set up to save a Mode 4 or 5 
screen, and the control block 
values in lines 470 and 490 
would have to be altered to | 75 
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IJK’s Invaders, Program = Computer «A eri*y 
Power’s Killer Gorilla, Acorn- + 
83000 for modes 0, 1 and 2. soft’s Arcadians and our own #* eRe 
You must have the tape Four-sight game (Fig. 3). ee 


recorder running when you Finding suitable locations for 
press (@, as this program won't the interrupt routine for other 
wait, programs is going to be largely 
| Using these programs we a matter of trial and error. 
were able to produce dumps of Good luck! 


Lom 


| rostaRT=sE00 s@0LDx SSOPLP 
| RoEvENTves220 290LDy #13 ze0RTS 
TOOSASCI=UFFET TOOJSR OSBYTE \Insert a ¢er. 270.08 \Start of control block 
400SF 1LE=UFFOD 210LDA 3802 
SO0SBYTESNFFFS 22098R OSASCI \VDU driver off 290NEXT 
‘S0FOR14=0TOISTEPT 230LDX WCB HOD 2Sé AOO7EVENTV=START HOD 256 
TOPR*START ZAOLDY WCB DIV 256, ALOEVENTV71=START DIV 254 
Bocorrts 250LDA ¥0 #200F 18,2 


POPHP 2O05R OSFILE \Save screen 43080PT1,0 
| ro0eHe 270108 4s (40REM SET UP OSFILE CONTROL BLOCK 
| LLOTYA 260JSR OSASCI § \VDU driver on 4507CB=(CB+L12) MOD 254 

120PHA 290.ENIT socerie(ceeni2) piv 256 

s2orxa Z00RLA 47008! 2645800 

140PHA niotax 49008! 4=0 

MSOCPY 64 20FLA 490CE! BA=4SB00 

160BNE EXIT szoray $00CB14E*L8000 

{70LA M138 40PLA S108 (ceent2)="8" 
GAME FOR CONVERSION? 
Thave an Acorn programs that make direct use In addition, the Electron is sions of programs, You will be 


Electron,andhayethe of the BBC’s video ULA to slower than the BBC, especi- able to exchange your BBC 
game KillerGorillafor achieve fast effects, such as ally in the high-resolution version of Killer Gorilla for an 


the BBC B. The game sideways scrolling in Rocket modes. So, for example, in Electron one if you take it back 

loadsintomyElectron Raid or Planetoid-type games. Killer Gorilla, this was com- to where you bought it 

Perfectly,butwhenthe There is no separate video pensated for by including 

game runs the man ULA on the Electron, so all more barrels. Program Power, 8/84 Regent 

cannot be seen or his these effects have to be done The only safe thing to do is_ Street, Chopel Allerton, leeds 

house.Whenthemanis _ with software, which is slower. to be sure to buy Electron ver- {S7 4PE. 

killed by the fire ball, “ 

the picture on the screen 

befiswcinwractat | CONVERSION CONTINUED 

know ofa command | 

which willcorrect these? __Isit possible to easily (cight steady and eight flash- moved from any program that 

Mark Wilson, Hants. | convert BBC software ing) to be used, while only you converted. If the program 

We contacted Program Power | from mode 7 into taking up 1K of RAM to store only contained text, then you 

(who produce Killer Gorilla)| another modeforuseon the display. The Mode 7 dis- could use Mode 6, but even 

about this, and it turns out | the Electron? And can play is generated with com- this mode uses 7K more RAM 

that the Electron is less com- | BBC software that is not pletely different circuitry from than Mode 7, so if the program 

patible with the BBC than | in mode 7 also be used the other seven modes, and pre- is a large one then you may 

many people first thought, on the Electron? sumably to save money it has have work to do. Some BBC 
All of their Electron titles | 7 Bebd, Stcansea. been left out of the Electron. software that doesn’t use 

required some degree of re-| Mode 7 isa Particularly useful The chunky Teletext block Mode 7 should run on the 


writing of the BBC originals. | mode on the BBC Micro, as it graphics are unique to Mode Electron, although at a slower 
7G |The biggest problem is with | allows the full 16 colours 7, and so would have to be re-_rate. 
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I The complete AMS disc drive package, tailored to your 
BBC micro, is compatible with all disc interfaces and 
includes cables, a comprehensive manual and utilities 
on disc and EPROM. Housed in a steel case, matching 
the BBC micro, these reliable and robust Hitachi 3 
disc drives are the ultimate for home. office and 
classroom. 


@ The 3" disc is totally enclosed in rigid plastic and a 
unique automatic steel shutter protects the delicate 
disc surface from dust and finger marks. For the first 
time discs can be used in industrial, educational and 
commercial environments without the worry of 
corrupting precious programs and data. 


1 The disc is ‘flippable’ like a cassette tape and has a 
storage capacity of 100K on each side in single density 
mode (twice as much when used with a double density 
interface). A neat plastic switch can be flicked back 
and forth to write-protect valuable discs. 


M The AMS disc drives are completely hardware and 
software compatible with 5's" drives which can be 
used in parallel so allowing easy transfer of software. 
Consequently the 3° drives will operate with all the 
standard floppy disc interfaces. They take their power 
from the outlet provided by the BBC micro— theres no 
onboard power supply to corrupt data 


@ The AMS package includes utilities on both a disc and 
an EPROM for formatting and verifying discs. The 
EPROM, which is easily fitted, offers a simple ta use 
and permanent alternative to using the utilities disc. 


I The impressively engineered Hitachi 3” drives feature 
an eject button allowing single handed operation, a 
multi-colour LED indicating the disc side in use, and a 
brushless direct-drive motor for reliable operation. 
The super fast track-to-track access time of 3ms is at 
the forefront of disc drive technology. The longest of 
programs are loaded in a flash. 


4 Thad aves ~The Ultimate Choice 


Reliable delivery 


‘Single 100K —£225 


Double 200k —£399 
- includes VAT and delivery 
“to your door 


Please allow up a 28 days or delivery. 


For the operator who has everythin 
except perfection 


‘or’ 
AIM se 
FOTRE 


é ge GAME CONTR 
? = ES 2/4/8 WAY GATE INTERCHANGE 


ao E j COMPLETE QUADRANTACCURACY 
tt wail \ 
WARNING! . te N 
THIS PANEL ISA 


PROFESSIONAL 
MODULE. IT 1S NOT 


cK PRICE £38.50 


(VAT INCLUDED) 


For VIC 20 — ve ROR Ea ATARI — 
SPECTRUM. 


| NAME 
| ADDRESS 


PINFOLD LANE INDUSTRIAL ESTATE 


BRIDLINGTON, NORTH HUMBER: ACCESS No. 


Enclosed Cheque/P.0. 


Now available from leading computer stores. 


WHICH DATABASE? 


Isthere any program 

which stores data to 

be randomly accessed, 

not just to draw the 

key word string, 

but maybe a sentence 

string associated 

unk ree on? Al 

program? Also, 

is there any way to get 

colour into the View 

package onan ordinary 


John D Stettaford, Herts. 

‘There are several database 
programs on the market which 

gould be used In the way you 

deseribe, When you set up 


your darabase, each record 
would represent a historical 
event. Each record could be 
made up of, say, three fields, 
such as date, description of the 
event, and book reference. 

‘You could then search your 
database and retrieve all the 
events that took place in a 
certain year, or you could 
search all the event descrip- 
s looking for the word 
‘treaty’ and so retrieve infor- 
mation that way, 

‘Some programs to consider 
are Psion's VU-File at £14.95, 
Geminis Database at £19.95, 

or you could go for a plug in 


ROM with GCC’s BeoBASE 
at £45.94, 

‘The problem with View is 
that as soon as you enter the 
program, the screen is cleared 
and reverts to white on black. 
All the Basic colour com- 
mands are no longer available, 
so you cannot use VOU or 
COLOUR. It would have been 
quite easy to have included 
colour commands in the View 
ROM, but unfortunately 
‘Acornsoft didn’t. It is, in fact, 
possible to change the screen 
colour, but since it involves 
directly programming the 
video ULA via *FX calls, itis 
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not particularly easy. The fol- 
lowing is the sequence of com- 
mands to produce the famous 
‘Mode 6 white lettering on blue 
fines display: 
*FX155.4 
*FX185.20 
*FX155,36 
*FXN55.52 
°FX155.68 
*FX155.84 
*FX155,100 
*FK156,116 

If you have a disk system, 
then you could “BUILD a file 
with those commands in it, It 
could then be "EXEC’d after 
entering View. Tape users 
could write a program such as: 
10"SPOOL" BLUE" 
2OPRINT"FX155,4 
‘SOPRINT'""FX155,; 
~and then *EXEC that instead. 
If you change mode after 
entering View, the default 
black-and-white will return. 
For further information on 
*Fx185, look in chapter 19 of 
the ‘Advanced User Guide’. 


Psion, 
2 Huntsworth Mews, 
Gloucester Place, 


1BA Littleham Rd, Exmouth, 
Devon EX8 2QG. 

Tel: (0395) 265165. 

GCC (Cambridge), 

66 High St, Sawston, 
Cambridge CB2 486, 

Tek (0223) 835330. 


Iam unable toload my 
own programmes 
successfully recorded on 
tape -atall volume 
settings the word DATA? 
appears, which the 
manual states means a 
cyclic redundancy check 
error -and that means 
nothing toa beginner 
such as me. Can you help? 
KW] Wood, Crickhowell. 

A cyclic redundancy check is 
similar to a parity bit, except 
in the case of the BBC com- 
puter it is a two byte number 
‘based on a whole block of data 


When the program is loaded, 
the two byte number is recal- 
culated, and if it is not the 
same as the one read in, an 
error has occurred. In other 
words, a cassette CRC error 
means that what has been 
loaded into memory doesn't 
exactly match what was saved. 

‘The fact that you get any 
message at all confirms that 
the wiring of your connecting 
lead is correct, so the problem 
lies with the tape recorder. 
‘Commercially produced tapes 
such as the ‘Welcome’ tape 
tend to be recorded at a much 


‘TAPE-WORM’ CURE 


BBC puts out a very powerful 
signal the recording level is set 
very low. This means that on 
playback you will have to set 
the volume control higher 
then with pre-recorded tapes. 
‘Most computers, including 
the BBC, require a good treble 
sound from the tape, but if you 
bave no tone control then all 
you can do is ensure that the 
heads are clean. As regards 
tapes, our experience is that a 
good quality music recording 
tape such as TDK may give 
better results. In the final 
analysis you may be faced with 


IS THE 
MODEL A 
AROUND? 


Ihave been thinking 
about purchasinga BBC 
Model A, and Iam 
wondering if Acorn will 
be continuing to support 
it. What's the position? 


Acorn have now confirmed 
that they are no longer to 
manufacture the BBC model A 
computer. With its limited 
16K memory, the Model A 
had been overtaken by most 
new home micros, including 


rather than one byte, higher level than normal, in buying a ‘computer compat- | Acorn’s own Electron, The 

Like a parity bit, oracheck- order to overcome recorder ible’ tape recorder, which | Model A has never been 

sum, it is an extra piece of in- differences. should cure your problems, or | offered on the overseas 

formation stored on the tapeto However, your recorder even invest in a disk system, | market. Acorn have promised 

|_| help check that programs have probably has an automatic which will definitely solve your | to continue to support existing 
| been correctly recorded. recording level, and as the difficulty! Model A owners. 79 
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, The Hobbit. Now the best is; 


~ Melbourne House 


available for: 


DAVID MAXWEL 


6c 


9 


6 


MR. K. REID AN 


9 


— 
) oat 


‘The Hobbit’ is a beautifully con- 
structed, frantically-maddening, 
tortuous, gloriously inconsistent, 
thoroughly spooky adventure — far 
better than I could have hoped for and 
certainly the finest of the dozen or 60 
adventure programs I have. In short, I 
congratulate the four who sweated for 
8 year and a half 


Nothing is certain in this Aro: 
ture, but uncertainty! Add to this the 
brilliant graphics that are used to 
describe many of the locations and we 
have an Adventure that is going to 
‘become a classic for the Spectrum 


swacare (nats eatlaa fiod one 
are losing sleep..and t's great! We 


R 

‘ho children were immediately on- 
thuslastic about the program (even 
dedicated footballers gave up some 
playtimes to use tt!). Many children 
borrowed copies of ‘The Hobbit’ from 


IN MAGAZINE 
"The Hobbit’ arrived and single- 
handedly set the standard for 
adventure games to come, with its 
sophisticated mixture of advanced 


oRIC 1 
C1 Oc 1 "The Hot” ABK ego A 
ah 

Cosmonauts, Unexpanded WiC 20... 159 
Ey Waar Pes, oop 120 pene 
All versions of “The Hobbit" are 
‘identical with regard to the 
‘adventure 1 Due to memory 
limitations, BEC cassette version 
ddoes not include graphics, 

Lives 

Please add 80p for post and pack £ 
TOTAL 


Jenclose my (] cheque 
C moneyorderfor £ , 


Please debit my Access card No. . 


Expiry Date 2... .eccsceecrereneeee i 
Signature 


Name 


eee 


Ihave heard a lotabout 
the half-priced BBC, 
the Electron, but have 
not been able to find any 
expansions which will be 
available for the 
Electron in the near 
future. Will you beable 
to upgrade the Electron 
toa BBC specification, 
touse all BBC software? 
M Aleem Siddique, London. 

BBC software that doesn’t 
POKE the video ULA, nor 
make use of the Teletext mode 
7, should be able to be run 


without modification on the 
Electron, which —_ perhaps 
explains why there seems to be 
more Electron software than 
Electrons. 

In many ways, the Electron 
is very different to the BBC, 
and the cost of upgrading it 
fully will probably exceed the 
cost of a BBC, The Electron 
can play only one sound chan- 
nel, compared to the BBC's 
three, it does not have ‘paged 
ROM* sockets, nor printer, 
user, and joystick interfaces. 
‘The’ Electron is slower than 


UPGRADES COMING? 


the BBC, especially in the hi- 
res modes, and no upgrade 
will be able to overcome this. 

Solidisk ‘Technology has 
produced a General Purpose 
Interface for the Electron. 
‘This has a Centronics inter- 
face, Atari-type joystick port, 
three sideways ROM sockets, 
and other features. It costs 
£39.90. 


Solidisk Technology, 

17 Swayne Avenue, Southend. 
on-Sea, Essex, $5270. 

Tet: 10702 354674 


MODE 
METHOD 


Thave been trying to 
create anew mode of 
80x32 two colour text 
only, so thatit would 
only take 80x32 bytes or 
about 2.5 to 3K bytes of 
memory to‘map’ the 
screen. In other words, 
itis a mode 7 with 80x32 
text. [have tried typing 
in mode 7; you23 with 

the appropriate 
parameters, butit did 
not work. Any ideas? 

Bao Binh Tran, Birmingham. 

It’s a good idea, but unfortu- 
nately, it won't work. The 
mode 7 Teletext display is 
created entirely differently to 
all the other modes. If you 
look in the appendix to the 
BBG User Guide, you will see 
that mode 7 has its own 
character set compared to the 
others, The VDU23 command 
allows the BBC's 6845 cathode 
ray tube controller chip to be 
programmed, and can in fact 
be used to create new modes. 
‘The Advanced User Gui 
contains a program to create a 
‘mode 8", which allows 16 
colours to be used, but only 
requires 10K of RAM, cna- 
bling it to be used on a Model 
A. The catch is that you can 
only have 10 characters across 
thescreen! 


Trecently boughta 
Quickshot 
programmable joystick 
which was very tedious 
to use due to the need to 
load the joystick utility 
program into the BBC. 1 
would like to know if itis 
possible to change the 
current programmable 
interface toanon~ 
programmable one 
which fits into the user 
port of the BBC? If so 
where can I get it? 
Iwould also like to know 
which is a good BBC 
word-processor to buy— 
any recommendations? 
Wai Chung Wong, Glasgow. 

We haven't been able to find 
anyone supplying just a joys~ 
tick interface for the BBC. 
Since the standard Acorn joys- 
ticks are so unsatisfactory for 
using with arcade games (even 
with the addition of rubber 
GQ|_bands!), it is surprising chat 


o-one has yet come up with 
fn Injerface to allow Atari- 
type self-centring joysticks to 
beused. 
w regard to word-pro- 
cessors, as a general guide the 
more you pay, the more 
features you get. Computer 
Concept’s Wordwise (£39 exc. 
VAT) is excellent for short 
pieces such as letters, and is 
very easy for the complete 
beginner to get to grips with. 
Text and formatting com- 
mands are entered in Teletext 
mode, which allows a very 
clear display, with good use of 
colour. If memory allows, 
your text can be previewed in 
mode 0, formatted as it will 
appear on paper. Special 
printer commands (for 
example to do underlining) are 
entered as an embedded com- 
mand with numbers. ‘This 
allows direct access to all your 
printer’s functions, at the cost 
of having the printer manual 


JOYSTICK SHORT-CUT? 


handy. 

Acorsoft’s View (£59.80 
ine, VAT) displays the text on 
the screen as it will appear on 
the paper. You can select any 
mode you like to enter text, 
and this will affect the amount 
that can be held in memory. If 
you are going to do any large 
amount of typing in an 80 
column mode, then you may 
need to invest in 4 monitor for 
the sake of your eyesight. 

View allows text files larger 
than memory to be edited, 
although it is not as trans- 
parent as the famous CP/M 
editor WordStar. The ROM 
comes with a very thorough 
and well-written introductory 
booklet, and has a separate 
flip-over reference manual. 

Underlining and double 
strike is done by entering 
special codes, which in turn 
refer to whichever printer 
driving program you have in 
memory. These routines have 


tobe bought seperately, 

Braintech’s BeebPen uses a 
‘Mode 3 green-on-black screen 
to enter text, which may not be 
very clear on some televisions. 
Unlike the previous (wo 
ROMs, commands are entered 
with the text still displayed, 

‘We suggest you go either for 
View or Wordwise. 


‘Computer Concepts, 
16 Wayside, Chipperfleld, 
Herts WD4 941. 
19277) 69727. 
Acornsoft, 

</o Vector Marketing, 
Denington Estate, 
Wellingborough, 
Northants NNB 2RL. 
Tel: (0933)79300. 
Braintech, 

81 Rydal Crescent, 
Perivole, Greenford, 
Middlesex UB6 BDZ. 
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Never before has so much been available 
from so little, to so many. 


EY 


Never before in the history of modem LCD screen and a dot matrix microprinter. A micro- 
computers has there been available a totally cassette facility is available as an optional extra. 


portable machine with the ability to cope with A complete computer that will either 
so many demands, to so many people, in so stand on its own or could be the obvious 
many different business areas extension to your existing system. 

Epson, with over 20 years experience in More and more people are finding out 
designing and manufacturing high quality just how big the small compact HX-20 is. 
printers, have produced the HX-20, a Why don't you find out for yourself — you 


precision machine with its own rechargeable —_ owe it to your business. 
power supply that can be used for just about 
any task within todays discerning business: 


from data capture to word processing, from 

card indexing to sales order entry. 

Communicating with other machines is no 

problem and the HX-20 is easily coupled to oeerremerpatrts weer: 


one of our fine printers. You can even link in 


OI would like a demonstration of the HX-20 al 
Portable Computer 


Please send me details of my local stockist 


mother main computer system by using an ———— ~ 
Wembley, Middlesex HAS 6BR_ Position 
Don't be fooled by its size, the HX-20 has Soles Enguiries: Freelone EPSON. ~ 
all the software back-up you'd expect froma — General Enquiries: 01-902 8892 rs 
uch larger machine and incorporates many Telex: 8814169. Address 2 


"bigger computer” features — 16k RAM 
expandable to 32k with serial interfaces, a 
full size typewriter keyboard, it's own built in 


Tek: 


I 
| 
| 
acoustic coupler. Pai a 3) Carian Freepost, | 
| 
| 
l 


caareo_| 
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task which will drive you to distraction. So sit ba 

accept the fact that your BBC Micro computer (Mod 

controlled Robot will provide you with hours and hi 

of stimulating entertainment 

This rugged little vehicle which hos been de: 

conjunction with the BBC Computer Literary Prograt 
th 


‘om an easy to assemble fchertochnik 
| complete with all necessary cables 
software and instructions, 


Tak 


bi 
application 
sation program all of which 
feature full graphics. 


rip into the future without ever leaving your 


pettcors drive a BBC Buggy. 


Explore for ob] 
Bar Code Rovteplaning 
Tin Pan Alley ~ com 

‘Man vs Buggy — lying bh 
Sunseeker "a 
Line Follower - blo 


The BBC Buggy 
and other major outh 


wee 


‘avoilable fro 


= A, 
sv 


Addre 


enclose cheque/PO or 
Sign 


1ccount (delete as neces 


apc win 
Toy leitch cer 


Economatics (Education) id. 4 Orgreave Crescent, Dore House Ind. Estate, Handsworth, Sheffield S13 9NQ. Tel (0742) 90801 
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he difference between art 

and amessis more a func- 

tion of the artist than of 
the tools they use, Neverthe- 
less, making a mess can be just 
as much fun. So with these 
fundamental principles of 
graphics in mind, we investi- 
gated the new graphics tablet 
for the BBC Micro from 
British Micro, called the 
Graphpad, 

The pad itself is about A4 
size, quite light and transport 
able, and attached to the BBC’s 
user port with a ribbon. A ‘pen 
is used to move around the sur. 
face of the pad, a cursor cross 
appearing on the equivalent 
place on the screen, The resol- 
ution of the pad is 320 x 256 
pixels, exactly that of the 
BBC's mode 1. The pen has 
two positions, up and down, 
depending on whether a ‘nib’ is 
depressed or not, The surface 
of the pad is covered in a thin 
sheet of perspex, which we 
found to be rather necessary as 
the pen has the habit of 
scratching, 

The position of the pen is 
calculated and three values are 
constantly sent to the Beeb; 


A Servo isa precision 


What is the “Beasty”? 


geared motor with a feed back ~/ mechanism to give positional 
curacy, The motor rotates through 100-and allows you to hws 

fur, push, pul if, lower, open, or close almost anything. A ronge 

of Servos are avallable for almott any opplicahon 


The Beosty s an interface which connects directly into the BBC 
Micra Computer. Il enables the computer to accurately control 


these are simply X co-ordinate, 
Y co-ordinate and pen up or 
down. The pad also includes a 
menu, off the main drawing 
area, with the letters A to Zand 
numbers 1 to 4. If the position 
of the pen is outside the main 
pad area, the software tests t0 
sec if it is covering one of these 
letters or numbers. 

Two pieces of software come 
with this pad, called imaginati- 
vely, Progl and Prog2, Prog! is 
mainly for use within a user’s 
own package, it simply returns 
the X and Y, co-ordinates, the 
state of the pen (up or down! 
and the menu letter or number. 
Prog? is a basic graphics 
drawing package. It allows the 
user to draw circles, triangles, 
lines, rectangles, frechand and 
change colours. It is also poss- 
ible tw erase certain lines, fill an 
area with colour, save drawings 
to disk or tape, and dump the 
sereen to an 
printer (no other at 
moment). Again this program 
is listed in the manual, which is 
generally well laid out and easy 
wofollow. 

In addition to the software 
coming with the pad, other 


packages are under develop- a bit unstable and appeared to 
ment, One is a CAD package, jump on the screen. The soft 
allowing the user to define ware is also unsophisticated in 
symbols and shapes, and store comparison with some other 
them in directories of 16 sym- graphics systems (for example, 
ols each, These can then be the Bitstik), but having full 
placed on the screen, and con- _ listings will help the knowledg. 
nected with lines, coloured in able user develop their own 
or whatever. As yet, fancy systems. 
things like rotation, magnifica-  ByDr Peter Turcan, 
tion and so on are not imple- technical editor of 
mented. Computer Answer } 
Generally we found the pad Grophpod Glad ne VAT) and 
quite fun, but we were con= Cad program (£1Binc, VAT) from 


cerned with a few things, in 
particular the scratching of the British Micro, Penfold Works, 
Imperial Way, Watlord, Herts 


pen on the perspex and the fact pie 
that sometimes the cursor was Tel: (0723) 48222 


Cameo Computer Services Ltd, 


Probably the Lowest 
Printer Prices in England! 


FX-80 £365.00 
EPSON RX-80-FT £267.00 


MX-100 £399.00 


The above is a small selection of our 

Tae cher pres ai'iow pices ed ES 
include’ 

ANADEX, BROTHER, CANON, DRE, ij : 
DIABLO, FUJITSU, HERMES, IDS, ID- erp ey ok 
PC, LUCAS LOGIC, NEC,OKI,QUME, please add £7.00 
RIGHO, SEIKOSHA,' SEIMENS, for carriage. All 
SMITH CORONA, TEC, TOSHIBA, prices are ox- 
ULTRA, QUENDATA DMP-81/80. Glusive of VAT. 
EPSON printers cary a one year Payment can be 


quarantee. by cash, cheque, 
We also supply a vast range of busi- Access or Visa. 
ness and home computers, accessor- Please telephone 
jes, and consumables, Telephone for for details 


price list 
CAMEO COMPUTER SERVICES LTD. 
Telephone: 4A Roma Road, FREEPOST, 


Tyseley, Birmingham, Tyseley, 
COMPUTER OPERATED MOTION—— 021-708-0774 Seeshnclanss: piningha 
241 Green Street, Enfield, Middx. EN3 7S) Tel: 01 804 1378 85 
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Upio four Serer. the Beosty comes complete wih ol 
<armechon eobles ond comprehensive nani Rote 
What about the Software? 

The Beaty upped wih demonstration progr 
nope which Glows sophstcoed contral of upto four 
senek recy from he Leyboure, in BASIC or Awsembler 145° 
FOR DETAILS CONTACT YOUR DEALER joc VAL, 


COMMOTION 


What the competition 
hasn't been waiting for. 


—_— 16k Eprom type 27128 
for © ai 


BBC. | ihctincsamaen 
ee 


Latest version of Forth for the BBC 


(isnot rehashed Forth 79 Code). 
™/ a 


Unique Stack Display Utility——__] “SORT WARE 
MULN-FORTH 83 


Micro for Real-Time use. 


Here's the Forth Eprom for the BBC Micro that makesallothers extensive Manual(170 pages plus) and at £40+VAT itis superb value 
out of date Order it using the coupon adding £2 30 p&p(E5 for Europe, £10 
It's Multi-Forth 83 from Dav 4 who has built h de) or f you want more inform tick that box instead, Either 
reputation for Quality Forth products with his 2X8 1:Forth ROM, way, it will put you one step ahead of the competitic 
Spectrum Forth-\/O Cartridge and now ti-Forth 83 for the BB 


—— oe ee 
Micro. This is not rehas! new rao Harr 
version of the Forth 83 Standard. It's unique in that it Mult:-tasks, and “ ‘ 
at 


therefore the user can have a number of Forth program afifeaanet 
simultaneously and transparently of each other | l 111 wend 


Multi-Forth 83 sits in the sidew 
with any other ROMS in use ‘om MOS, and 
specially vectored to enable a syste ital | 


Standard 6502 Assembler, a Sta 


Stack Display Utility . Vv 

With this Forth, David Husband has provided the BBC Micro with ACTTORUAIABUN ¥0h' 90 SR 
capabilities never before realised. Ar 5 16K 3k | seosnoss acaonses "SOFTWARE 
twice the size of other versions. Mult supplied with eee 


MULTI-FORTH 83 FOR THE BBC MICRO 
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GOULD MMG 5-10 switched mode PSU 5 volts 10 amp 220 Volt p, te, 

input size approx 6s"x2%"x3'y" weight 1 kilo £25 p/p €3. geet ee! 

LOGITEC F15000" dot matrice printer 1Odcps. Hrction/tactor ta 

ESS0 Aiat camage c10'SAE leaet plus intout 

PRESTEL monitors 6" green phosphor screen 12 digit keyboard 

Brine por. cassete pert keyboard port or ull qwerty Keyboara) Database for the 
yand now and boxed £178 + VAT Loalal SAE 

DISC DRIVE BONANZA APPLE II, II+, Ile 
TEAC FD-55F ¥s Height DSD80 track/40 track, selectable: £5 buys you a 
ew low price €198 + VAT £8 carnage Shinon'snenghes's-dwe f 

10 veck brand few, single sided, Souble Sonsly £140 + VAT quality demonstration 
Cartage C8, COMPETITION. We thank all our customers for fur Try it yourself 
chasien our Teacarveardens bonuswesetsou'olerta over) 600 

Giscdrive tobe soldwilbe ser totaly FREE. The name an aadress 
ofthe inner itive pushed inte mapezings he Ofer exchuSed 
Tom vade or suk Boyer 

EDGE CONNECTORS 1” 56356 wire wrap keyway a!30€1,80p/0 
25p.90130'156 Gold BOp n/p 25p 1" B0r80 1£2.85 p/02 

‘Twin 8" Cabinets with power supply £40.00 4 VAT (providing & 

ise dive ta purchased from us, f orves purchased leonone 

£6000 + VAN) 

5¥e" DlakDrive Cabinets Hoh dre) without PSUC1 1 95,/0¢1 Up 10 2000 charactor Tw a recerd 

o" Green Phosphor Monitors Grand New and Case Compo erst feakerees 

Video Inout tame band width C80 + VAT each (carnage cost) taal ange 

26 WAY IDC Socket plus t'« meter ribbon cable £2 p/p 350 papel oalny 

SOWAY IDO te soway IDC (Pemale pus? metersor boon ES ape pompeera etal 

Brapd New 13” Colour monitor fully cased. Full warranty 540 x era tly hand tase't 

236 pixel AGB TTL Input plus apple input £160 + VAT nad Papert and tapet fore 

jootlecipe Mathematical calculations en Fel 

(erees Alghorumricol end date sorting 

Dual S14" disc crive cable C1295 p/p65p Single5%<"9.95 n/p50n Very fect con Hes 

ZoWeyiDG Socket pus’ moter nevon (BBC Userpert 2 7S0/030R Conpichorstv lesion earwol 

Gontronics Printer 36" (SBC) 11.25 : 

Special Otter Cambion 40 Way I sackets wire wrap each 1 Px enn: 

fori0. 5s" Drive Power pug) cosh BEG PSU pug C1 each vetioeVAT tee 

8" Drive DC piug £1.35. AC plug £1.35 p/p 25p New double density ial acd 

interlace tor BOS machine, SAE Fulldstalg£9995+VAT RIDE SO. 
nies sl Ge CAPRICORN SOFTWARE 


LB ELECTRONICS eae tan ete) 
Lemme} wiobLesexusind tS ENGLAND TEL, 01-464 4455 
86 Be ee 
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stem 


jxcellent graphics facili- 

ties are one of the BBC 

‘Micros main attributes — 
but even on this machine there 
are things missing (apart from 
memory) that are vital to good, 
creative design. FILL and 
CIRCLE commands would have 
been useful, but the designers 
have seen fit to leave them out. 

To close the gap some way, 
Computer Concepts (designer 
of Wordtwise) has developed the 
Graphics ROM that gives the 
user the ability to go further, 
with more ease, than Acorn has 
so far allowed 

We looked at sprite gener- 
ator programs that create easily 
manoeuverable graphics 
characters in the January issue 
of — Computer Answers. 
Machines such as the Commo: 
dore 64 have sprites as stan- 
dard, and control them 
through hardware; but others, 
such as the BBC, can only 
manipulate _pseudo-sprites 
through software, This 
method usually means a 
cassette or disk has to be loaded 
each time the user wants to 
design a sprite. However, all 
the routines for designing up to 
32 different sprites are held in 
the Graphics ROM, so there's 
no need to continually load 
programs, 

Before defining a sprite, an 
area of memory must be set 
aside in which the character 
can be stored. The command 
RESERVE (address to 
(address two) saves the space 
(this will depend on the mode 
that’s being used—0, 1, or 2 
only); all addresses have to be 
given in hex, but to help those 
who have not got a good know!- 
edge of the notation, the 
manual gives two locations that 
should provide enough space 
for most users’ needs, The 
manual certainly wins out in 
the way it helps the less knowl- 
edgeable user, but unfortu- 
nately there are some places 
where important commas or 
colons have been left out, so 
somedebugginghastobedone. 

As sprites are useful for ani 
mation, Computer Concepts 
has included a command, 
*FILM, that makes easier than 
on most machines. If *FILM is 
followed by the numbers of the 
sprites (between 0 and 31 in- 
clusive), it can be called from 
within » Basic program and 
| made to execute each character 
one by one, giving the im- 
pression of movement. As 
there are 32 sprites available, 
some very complex sequences 
can be built up. Although not 
quite up to Disney standard, 


GRAPHICS ROM 


they are quite good: a man 
walking across the screen for 
instance, moves rather slowly 
and with a constant flash that is 
more like a character being 
erased and over-printed than a 
sprite, This, however, is more 
the fault of the Beeb’s screen 
handling than the ROM. 


Whereas sprites are excel 
lent for creating animated 
figures, the Logo commands 
present in the ROM are great 
for producing abstract line 
designs. Just like the Papert 
original, Computer Concepts 
Logo has simple functions 
such as *LEFT, *RIGHT, *FOR. 


ART draws on arc in the foreground colour. ] 
CIRCLE draws a circle of specified centre, rodivs and colour. 


DESIGN forms 0 grid of specified size, on which o sp 


charocter 


is defined. 
Fill colours ine given area. 
FIUM makes on animation sequence using sprites, 


| GFX gives the user information about the several grophics routines and 
| stores the results in the resident integer voriables A%, 8%, C%,D% 
ond E 


MODE is on extra mode thot takes up 10K of memory, vses 


16 colours and has « resolution of 10 x 32 characters ond 80 x 256 
grophics 


PATTERN enables mult-size 


‘cles, spirographs or patterns tobe 
drown onthe screen in different colours. 


PIXEL plots multi-sized pixels ony where on the screen. 
PLOT plots @ point inthree dimensions. 
ROTATE couses the position of @ point plotted to be rotated about the 


reen co-ordinate (x,y) through: 


| SCALE changes the positions of the origin and the top right hand comer 
scaling the rest of the display to the some relative size. 


re angle. 


a 


; 


CLINIC 


WARD, and soon. When used in 
a simple program, the Logo 
commands can produce some 
very complex pictures. 

Sprites and Logo are two 
ways of producing some very 
ceptable graphics, but of 
course there is another~the 
good old print and plot 
method. Unlike PRINT in Basi 
that . implemented in the 
Graphics ROM can only be 
used in graphics mode. There 
are three parameters after the 
‘command that allow the user to 
place multi-patterned, multi 
sized and multi-coloured 
characters anywhere on the 
screen. *PRINT is a good way of 
helping to design a page lay. 
out ~and because it is possible 
to dump a screen straight to a 
printer, running off letters 
could be made less of a hassle 

In addition to an enhanced 
PRINT function, Computer 
Concepts has also changed, to 
rather good effect, the PLOT 
command. Instead of working 
in the usual two dimensions, an 
extra parameter gives any plot- | 
ted position a pseudo third, | 
‘When a point is plotted its pos. 
ition, in relation to the screen, 
is scen in terms of a plane going 
into the display, as well as the 
other two going across and up, 
With a function such as this, 
there are obvious advantages 
for the 3D games designer 

To complement the com: 
mands in the ROM, Computer 
Concepts has included a series 
of error messages that not only 
inform you that there is not 
enough room in memory, but 
also give the whole syntax for a 
command. We found if you 
misplace the manual, it’s still 
possible to use virtually all the 
commands from just the syntax 
messages and the help menu, 

From our impressions of the 
Graphics extension ROM, we 
think Computer Concepts has 
another winner on its hands 
Yet again the carpet has been 
pulled from under Acorn's 
feet, and a small company has 
managed to beat them to a 
product that they should have 
had on the market months ago. 
By Steve Applebaum, 
staff-writer on Computer 
Answers. 


The Graphics Rom costs 
£33.20 inc. VAT) from: 
Computer Concepts, 
16 Wayside, 
Chipperfield, 

Herts WD4 94), 

Tel: (09277) 69727, 
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_ Eprom Programmer 
for the BBC Micro 


This compact, elegant unit combines the 
following attractive features: 

@ high quality, low cost @ easy-to-use 28 pin zero insertion 
force socket @ free 2764 eprom containing programming 
software — no cassette loading problems @ menu driven 
software incorporating the following commands: program, 
testblank, save, checksum, verity, select eprom 
© programs 2764 and 27128 eproms as used on the BBC 
Model B machine @ built-in voltage converter @ integ 
cable connects to user port; no other connection 


@ comprehensive documentation plus one year's guarantee 


pis. product is available in aay inait lh 
Programmer and data sheet from Soft! 
87 Silvertown Way, London E16 4AH Ti oN “7a 0330 
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64 SOFTWARE 
64 SOFTWARE 
64 SOFTWARE 


Latest titles in stock include:~ 


Quicksilva RING OF POWER £7.95 
Quicksilva QUINTIC WARRIOR £7.95 
Quicksilva PURPLE TURTLES £7.95 
Supersoft. LORD OF THE BALROGS £9.95 
Supersoft GOBLIN TOWERS. £9.95, 
Supersoft STYX £8.95, 
Anirog HEXPERT £7.95 
Anirog MOON BUGGY £7.95 
Anirog KONG £7.95 
Virgin BITMANIA £6.95, 
Virgin FALCON PATROL £6.95, 
Games Machine EGBERT £7.95 
THE FABULOUS WANDA £7.95 | 
Taskset COSMIC CONVOY £6.90 
Channel 8 CIRCUS £9.95 
Channel 8 GOLDEN BATON £9.95 
Melbourne Hse. HUNGRY HORACE £5.95 
THE HOBBIT £14.95 


LOTS MORE IN STOCK- SEND SAE FOR LISTS 


Chas. P/O’s to:- 
BYTEWELL (Dept. CA), 203, COURT ROAD, 
BARRY, SOUTH GLAMORGAN. CF6 7EW 
Telephone (0446) 742491 
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ADDISON-WESLEY PUBLISHERS 


QUALITY IN 
COMPUTING 


ADVANCED PROGRAMMING 
TECHNIQUES FOR THE ELECTRON 
| by Jim McGregor and Alan Watt 


Ifyou are only using your Electron to run simple 
programs and play other people’s games you haven't 
even begun to explore its exciting possibilities. Now, 
with this book, you can do just that. The emphasis 
throughout is on applying these techniques in programs 
of your own. There are plenty of suggestions for 
further refinements and developments of the material 
presented here, and you are sure to come up with ideas 
of your own. 


By the time you have worked your way through the 
book you may be surprised, but you'll certainly be 
delighted, at what your Electron can do, 
352pp/illus/February 84/0 201 14517 0/£8.95 
Cassette/0 201 14518 9/£8.95 + VAT 


INTERFACING PROJECTS 
FOR THE BBC MICRO 
by Bruce Smith 


Your BBC Micro can do more than just run programs — 
it can control and react to events in the outside world 
as well, If you have ever wanted to interface your BBC 
Micro to external devices but have been deterred by a 
lack of machine specific information, or if you have 
already done some interfacing and are on the lookout 
for new ideas, this is the book for you, 


The projects include: 
ea burger alarm @ arain detector @ alight pen 
© an EPROM programmer @ an X-Y plotter 


144pp/illus/February 1984/0 201 14503 0/£6.95 


Should you have difficulty in ordering these books through 
your local bookshop or computer shop, please fill in the 


Please send me the following books/cassette 


14517 McGregor & Watt - book 
—__ 14518 McGregor & Watt - cassette 
14503 Smith - book 


OR 


enclose a cheque/postal order for € —__ 
yress/Diners Club 


Please charge my Access/Visa/American E 
Account No. 


Signed 
Name 
Address __ 


A 
vv 


Dept C 
Addison-Wesley Publishers Ltd 
53 Bedford Square London WC1B 3DZ 


Tet: 01-631 1636 cA4 
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espite its ubiquitous- 

sounding name, ADE is 

not some anti-social 
blight, but a new 6502 Assem- 
bly language development for 
the BBC Micro. It contains 
most of the features missing 
from the Beeb’s built-in 
assembler, and comes on 
EPROM from the System 
Software company. 

On the whole, we found the 
package to be excellent, give or 
take one or two points, for 
serious assembly program 
development. 

‘The EPROM contains three 
distinct pieces of software all of 
which are essential for 
developing programs: an 
editor, assembler and debug- 
ger. The editor can be used for 
creating text files, as well as 
assembly source files. The 
assembler generates. machine 
code from the source file, and 
the debugger is used when the 
machine code program is run, 
to help find bugs and check all 
isOK. 

In addition to the EPROM, 
the package includes a disk 
containing a ‘librarian’ utility 
which allows macro libraries to 
be scanned and maintained, a 
system library providing 
general purpose macros, a for- 
matter (used when printing), 
and a demonstration program 
which shows how ADE can be 
used. 

The text editor is semi- 
screen based with the screen 
split into three parts; the edit- 
ing, information and command 
areas. It sensibly uses the Tele~ 
text screen of the Beeb. There 
are two editing modes; screen 
and command edit, The for- 
mer allows the cursor to be 
moved within the screen by 
using the cursor keys; editing 
commands are provided using 
the Beeb’s function keys, such 
as Fi (next page) and F2 (delete 
char), and soon. 

In command mode all the 
editing is done by entering 
commands in the command 
area of the screen (the three 
bottom lines), Commands are 
entered and terminated by two 
escape key strokes, which show 
up as small solid blocks. This 
mode is powerful (but also 
dangerous) as it allows 
sequences of commands to be 
used which can be executed 
repeatedly, such as globally 
replacing one string with 
another. This mode also has 
facilities to merge complete or 
partial programs. 

GQ |_ Th: editor can be invoked to 


ADE TO BEEB ASSEMBLY 


automatically back-up the file 
being edited. Alternatively 
files can be explicitly saved 
with the same or a different 
name. An interesting feature is 
that the editor can handle any 
file size, so for large files only a 
portion of the file resides in 
main memory. The editor 
could well prove to be useful 
for applications other than 
assembly development work. 
As well as recognising the 
full 6502 instruction set, the 
assembler will act on the fol- 
lowing pseudo-ops: 
LABEL! ASC “TEXT STRING"; 
with no terminator 


so far into the specified library. 
LABEL22. GET LIBRARY-FILE- 
NAME, macro, , .—retrieves the 
macros where they are speci- 
fied in code. 

LABEL2 CHN FILENAME — chains 
in the FILENAME for assembly. 
Chains must be locally speci- 
fied. It is not possible to create 
a central file consisting of CHN 
operations. 

ORG and EXEC:—These allow 
the assembly origin and the 
code execution address to be 
specified (and therefore can be 
different). ADE does not pro- 
vide a linker which could help 
pfogram development im- 


SuSE 


[SO PP 


LABEL2 STR “TEXT STRING"; ~ 
with hex 00 asa terminator, 
LABEL DFB NN ~ initialise byte. 


LABEL OW NNNN—initialise 
word. 

LABEL4 DOW NNMM - initialise 
double byte. 

LABELS DS XX-reserve XX 
bytesin store. 

LABELS DESCT — defines an area 
of memory (start). 

LABEL7 DEND -end of defi- 
nition, 

LABELS MSW—defines the high 
order address 00. 


LABEL9 QUERY “TEXT STRING” 
‘equates the entry to LABELS. 


IF/ELSE/Fi—allows —con- 
ditional statements to be 
assembled. Nesting to 8 IFs is 
supported. 

LABEL20 MACRO 


ENOM— defines a macro called 
LABEL20, the key words MACRO 
SENDMare essential. 

LABEL21 PUT LIBRARY-FILE- 
NAME — puts all macros defined 


mensely. The only way to 
achieve communications 
between modules when a linker 
is not available, and the 
absolute subroutine addresses 
are not known, is to define 
jump in and out tables for each 
module. 

TTL—allows a title to be printed 
when the module is assembled 
and listed, The assembler pro- 
duces listings comparable with 
those produced by an 
assembler on a minicomputer, 
SYSvOU-allows VDU_ com- 
mands to be sent to the OS and 
are the same as the Basic VDU 
codes. 

SYSFX-—allows “FX commands 
to besent to the OS. 
WNFO-allows messages to be 
sent to the printer during 
assembly giving an indication 
of how the assembly is pro- 
gressing. 

SKP—skips one or a specified 
numberof lines. 


‘STOP—aborts assembly. 

‘The SPY debugging utility 
is a macro debugging utility 
which shows the status of the 
registers and displays a block 
of code in ASCIL, hex or as a 
disassembled listing, ‘The 
instruction to be executed next 
is highlighted. Debugging is 
carried out in one of three 
ways: single stepping through 
the code using the ‘Z’ key; by 
compiling breakpoints in the 
code using the “BRK” instruc- 
tion; or by explicitly inserting a 
breakpoint in the code by aver- 
typing an instruction in 
memory. 

The first is slow for large 
programs and is mostly used 
for stepping through modules, 
“The second restricts the user to 
pre-defined breakpoints. The 
third method is cumbersome, 
but most used as breakpoints 
are normally set up once the 
code is loaded in memory, and 
can be set at specific points 
without re-editing and re-com- 
piling the code, 

However, there are difficult- 
ies with this current version of 
the software because on 
encountering a breakpoint the 
software puts three bytes on 
the stack and the PC points 
past the breakpoint. This 
means that not only the in- 
serted breakpoint has to be 
reset to the instruction which it 
overwrote, but the stack has to 
be de-queued by three bytes 
and the PC back-stepped by 
one location, 

‘We have been informed that 
in subsequent versions of the 
software, three bytes will not 
be pushed on to the stack when 
a breakpoint is encountered, 
An implementation which 
allows breakpoints to be de- 
fined and removed, without 
having to change memory con- 
tents and resetting registers, 
would make this utility more 
like those available on mini- 
computers. 

‘On the whole this software is 
a must for assembler program- 
mers who wish to produce 
machine code systems. 

By Dipak Lakshman, a 
computer consultant. 
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from: 
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DDT SOFTWARE 
MASS 


MACRO ASSEMBLER FOR THE BBC 


Tuke the effort out of coding and be professional with MASS. MASS 
Is a powerful new ROM based macro assembler for the BAC. 
Assembles direct from disc or tape, so there is no limit on the 
source size. Flexible source code requitements allow any editor 
to be used, eg. VIEW or WORDWISE, even the BASIC editor. 
Supplied with free utility dise including many useful macros and 
‘sort routine. 


* Selective symbol dump 


* Conditional assembly 
* AIL OS calls supported during assembly 


z 
ses same format as BASIC assembler 
ible listing control 

inary and string data supported 

* yer 20 powerful pseudo-ops 

* Linking facilities 


Dealership and educational establishment enquiries welcome 
Price £34.95 (including VAT and carriage) 
‘Order, enclosing full remittance, from: 
DDT SOFTWARE 
Southfield House, 11 Liverpool Gardens, 


Worthing, West Sussex, BNI1 IRY. 
‘Tel. (0903) 213178. 


The Dcta Store 


6 CHATTERTON ROAD 
BROMLEY 
KENT 


for the BBC MICRO 


OFFICIAL ACORN DEALERS 


WIDE SELECTION OF SOFTWARE 
AND PERIPHERAL EQUIPMENT 
INCLUDING 


EPSON, NEC, SEIKOSHA 
PRINTERS 


ZENITH, CABEL 
MONITORS 
CUMANA 
DISC-DRIVES 


BOOKS AND CABLES AVAILABLE 
plus our personal advice service 


MACHINES DELIVERED & SET UP 
IN YOUR HOME 


PHONE 01 460 8991 (9.30 - 5.30) 
ORPINGTON 26698 (Evenings) 
(CLOSED WEDNESDAY) 
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* CTRLF P ri A e 
nasi SPY2 is the new comprehensive debugging monitor, dis-assembler and 
disc utility ROM from SYSTEM. 
* NOCTRLF 
* NOBRK SPY2 encompasses all the superb easy-to-use facilities of the renowned 
*cLsT SPY debugging monitor, additional front panel commands, 
* HUST anew set of powerful disc recovery utilities, a formatter, 
*xUsT a relocator, program trace facilities and a versatile dis- 
* FTRACE assembler. 
ace * inspect, single-step through or dis-assemble ANY ROM 
* WHAT 
single-step through subroutines in one go 
* axy a 
Sanus toggle/clear breakpoints 
SRA £24.15 inc vat * colour or black and white front panel display option 
*eTAr * hex dump, full or intelligent dis-assembly option 
* DeDIT 
* REFORMAT * disc sector editor with * find disc space 
hex and ASCII displ 
* FORMAT powerful pe aati Anal * create and amend disc catalogue 
s' GARRY disc recovery * recover and reformat bad track entry 
. utilities * find string or hex code on disc * download (and run) disc file 
WHERE 
* MLOAD * unstoppable verify disc utility 
* MRUN 


SYSTEM SOFTWARE Dept. CA 12 Collegiate Crescent Sheffield S10 2BA 
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PRINTER EXTRAVAGANZA 


We challenge you to find a better dealt Fay 7, 
Year 


SHINWA CP8O (DOT MATRIX) £194 + VAT = £223.10 


EPSON RXBO (DOT MATRIX) s218 + vat-2250.70 40 @gy 
EPSON RX8OFT (DOT MATRIX) £247 + VAT = £284.05 Ba 
EPSON FABO (DOT MATRIX) £324 + VAT ~ £372.60 a 
EPSON FX100 (DOT MATRIN) S437 + VAT - £802.55 
DAISY STEP 2000 “ . FABULOUS 
(ioe tool = Me RN cage ITO a nT aaaOAS 
SUKI 6100 s70:vat-aasses ©=S TAR 
MCP 40 £109 - VAT £128.38 PRINTERS 
DYNEER Daaynee! DWiG Par .....,£209 + VAT = £345.85 
DYNEER (Daisywhee! DWI6 Serial £329 + VAT = £378.35 STAR DELTA 10 £325 + VAT = £373.75 
NEW LOW PRICES STAR GEMINI 10x £198 + VAT = £227.70 
MICROLINE 80. £189 + VAT = £217.35 STAR GEMINI 15x £325 + VAT = £373.75 
MICROLINE 824 £259 + VAT = £297.85 STAR RADIX 10 £499 +VAT = £573.85 
FIDELITY 14° COLOUR MONITOR. £189 + VAT = £217.35 STAR RADIX 15 £599 + VAT = £688.85 
MANY MORE PRINTERS AVAILABLE - OVER 200 SCK\UK) SUPER BARGAINS We have interfaces for all types of 
FOR BUSINESS, HOME, PROGRAMMING, EDUCATION. GAMES computers, including CBM 64, VIC 20, 
pers Sua) 
SEND NOW FOR OUR FREE CATALOGUE SPP TES SEN iets 


Nz WE WILL MATCH ANY GENUINE PRICE. 
= SCI(UK) IS NEVER BEATEN ON PRICE 


EXPORT ENQUIRIES = DEALER ENQUIRIES 
NO TAX ELD zien 0730 63741 WELCOME 


DELIVERY AT COST WaT ROR DETAILS) IY 


For the lowest Prices of Printers im the UK consult this Agvertisement 
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VALHALLA is supplied on a 48K Spectrum program cas 
player manual and presentation box As VALHALLA uses th 
microdrives and full-size printers are not 
VALHALLA ts normally avaiable from si 
VALHALLA casset 
TO ORDER: (UX Orders Only) Simply complete the 
with your cheque/P.O. made payable to LEGE! 
Creait Card Orders: By phone 9-5.30 Mon to Fi 
Card No. and item(s) tequited 
RETAILERS: Please contact your regular disint 
Distnbution) at the address below 


LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge CB4 1UY 
(0223) 312453 


e.with VALHALLA 
48K RAM 


15 Carty an unconditional Metime 


SOON FORCOMMODORE64 


LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge CB4 1UY 
Please send me. Copy/copies of 


VALHALLA for the 48K Spectrum. yy 


enclose cheque/P.O. for £. 
Barclaycard/ Visa 


Post to 


(£14.95 each incl. VAT and P&P) 
Or | wish to pay by Access: 


Card No. 

Please print name and address 
Name. 

Address. 


Epson Fx 80 
Printer 
Including lead for BBC. 


Send £399 
to include VAT, p&p. 


40 Track 
200K _ Single & Double 
Disk Drive isis) [— 
62 file names 


including cable and power lead. 
Send £215 to include VAT, p&p, 
inc. formatting disk & manual 
800K & 800K switchable with 

power supply available — ask for details. 


iICROWARE 


Unbeatable for 
price & service 


400K 
Disk Drive 


(Mitsubishi 


80 Track 
Single & Double 


124 file names 
ey all necessary 
to include VAT, p. 

ine. oraatting tsk & manual. 


7 800K 
| Disk Drives 


800K & 800K Switchable 

124 file names 

including cable & power lead. 
aon £490 to | include V &p. 


—- Juki 
nord Daisywheel 
Printer 


8 CPS including cable. 
nd £399 to include VAT, p&p. 


Sanyo/BMC * 
Monitors 


12 amber or green scre 
Send £110 to include VAT, p&p 


Epson 
Rx 80 FT 
Printer 


Including lead for BBC. 
Send £299 to include VAT, p&p. 


Diskettes 


Memorex, in packs of 10 
SS 40tk.... £18.00 


DS 80tk. _— 
Including VAT, p&p. 


Se 4 Accessories 
Disk storage boxes......... 
£17.00 (takes 35) 


storage boxes... 
.00 (takes 80) 


Product 


200K DISK DRIVE 
ADOK DISK DRIVES, 


EPS 

MUO DISK DRIVES 
800K SWITCHABLE, 
JUKI PRINTER 
SANYO BMC-AMBER 
SANYO BMC-GREEN 


DISK STORAGE (80) 


‘Telex: 297598 MICROW G.. 


Tenclose my order for the above products. “Sram 
Name. 


4 


‘SEND DETAILS ON. 
TOTALS LOSED (Cheque or credit card no)£ 
ALL PRODUCTS ARE BRAND NEW. BOXED AND OFFERED WITH FULL 

“MANUFACTURERS WARRANTY. ALL QUERIES WILL BE ANSWERED BY MAIL. 


Address. 
Signed. 
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Iam having difficulty in 
using my Commodore 
1525 printer under 
program control. While 
itis easy to get hard 
copies of program 
listings, as usual, the 
Commodore printer 
manual is not 
forthcoming in showing 
the user how to include 
instructions within a 
program to print 
output, file contents and 
screen dump. Can you 
help? 

olin F Moon, Sheffield. 
Outputting to a printer on the 
Commodore 64 requires that 


Irecently purchased a 
Simon's Basic, and both 
the cartridge and 
manual were faulty. 
Commodore has 
replaced the cartridge, 
but ignored my request 
fora printed list of 
errors for the manual. 1 
see no difference 
between a faulty device 
anda faulty instruction 


you see the printer as a file. 
‘The first job is to define a 
channel number for the 
printer; this can be any 
number you aren’t using for 
some other file (such as the 
datasette). So you could write: 

10PTR=2 

200PENPRT, 4 

— because 4 (or 5) is the printer 
device number. Now to print a 
message: 30 PRINT # PRT, “Hello 
World” which sends the sym- 
bols ‘Hello World’ to channel 
2. What it doesn't necessarily 
do is print them, because the 
‘Commodore 64 has a buffered 
file system, and, at the 
moment the data has been 


‘SIMON’ SNAGS 


the cartridge plugged in. 
SP Wyatt, Oxon 

We have had several queries 
which suggest that some 
Simon's Baric cartridges may 
be faulty, so the answer to the 
loading problem is to return 
the cartridge to Commodore 
explaining the difficulty, and 


PRINTER CONTROL 


passed to the buffer, not to the 
printer. If the buffer is to be 
flushed to the printer, we have 
to tell the computer to do so by 
closing the file: 40 CLOSE PTR. 

It may be this that has been 
confusing you, because often 
nothing appears to happen 
until the CLOSE command is 
encountered. 

So far as copying a file i 
concerned, it is only necessary 
to read strings from the file, 
and print them to the printer as 
shown above. A screen dump 
can be achieved by PEEKing 
each of the screen locations in 
tum and printing the equiv- 
alent character. For example, 
the top left hand corner of the 
screen is at 55296 0 print 
PTR, CHRS (PEEK(55296)) will 
‘output its contents. Obviously, 
to get a complete screen dump 
you simply place a statement 
like this in a double FOR loop, 
the outer one for every row, 
and the inner one for every 
column in the row. PS: (You 
may find the Q&A below, 
‘Interfacing’, of interest.) 


Despite obtaining the 
Commodore 64 
Programmers 
Reference Guide, the 

use of the special 
function keys is still 
unclear. Can you give 
me more details or 
recommend further 
literature? 

Can any other disk 
drive be used apart from 
Commodore units? And 
which printers can be 
connected directly 
without an expensive 
interface? 

AT Campbell, Co Antrim. 

‘The 64’s function keys are not 
really programmable function 
keys at all; they simply gener- 

e the ASCII codes 133-140, 
and can consequently be 
recognised by inserting GETs 
at strategic places in your pro- 
gram. Their use is dealt with 
| in detail in Easy Programming 
| for the Commodore 64 by Ian 
| Stewart and Robin Jones 
(published by Shiva at £6.95) 

Other disk drives than those 
from Commodore are possible 
to use via IEEE488 interface. 
However, this represents an 
expensive route to disk 
storage, although access times 
are likely to be better than 
those available from the 
Commodore units. 

‘The storage available on the 
Commodore disks is quite 
good, about 170K, but the 
operating system is rather a 
pain to use. Nevertheless, you 
will probably do better to stick 
with Commodore. They also 
do two printers that interface 
directly with the serial port of 
this. machine. The 1526 
printer, although more 
expensive, being noticeably 
better than the 1525, 


they will replace it 


CommopborE 


book - does the from this problem on numer- | What would bethecost The obvious interface for this 
warranty cover both? ous occasions ourselves. | ofan interface to purpose would be an 
What can one do? Manufacturers generally do| connectanElectrontoa [FEE488, but as far as we 
GS Dutton, Essex try very hard to get it right, | disk drive/printer? know one is not yet available 
but you must realise that they Also, canI connect a for the Electron. 
Town a Commodore 64 cannot guarantee to do so| Commodore64toa A Commodore 1525 or 1526 
equipped witha every time, After all, when | printer without an printer connects directly to the 
Simon's Basic they make a device, it can be | interface? serial port of the Commodore 
cartridge. The problem tested to ensure that it works— | Matthew Laycock, 64, so should be pretty simple 
isthatitwon'tload with how do youtestamanual? Northumberland. andis probably yourbest bet. | QJ] 
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Iwrote a program toaid 
the selection of hymns 

| for church services and 
print 30 choir hymn lists 
and have had consistent 
loading problems. 
Program has about 1200 
lines, including many 
multi-statements, with 
large (if/or/if/etc/then) 
section for hymn search 
with character codes. 
Takes about 5°S minutes 

| toload. When loading, 


Simple question: whatis 
the POKE to disable the 
break key? 

GMills, Stoke 

There is no simple POKE to 
disable the BREAK key on the 
Spectrum; this can only be 
done in machine code and then 
not with complete success. 


You can, however, cause the | Screen lines and sound 
Program to crash if it stops | are confused until near 
with an error or for an NpuT | the end when lines 
statement by POKE 236590. | become regular and 
This is because when the pro- | Sound becomes pure 
gram is running no room is left | tone. At this point the 


program mis-loads four 
times out of five, with an 
error in loading report. 
Other programs load 
and save with total 
reliability. This 
problem has persisted 
while about 50 lines have 
been added to program, 
so memory limit does 
not seem to be the cause. 
Can you help? 

CM Stacey, Dartmouth, Devon. 
‘The screen lines around the 
screen (the border) will be 
confused — that is the data you 
are secing coming in from the 
tape recorder! It sounds as if 
your system variables are cor- 
rupted, and that the program 


LOAD PROBLEMS 


is loading in more data than it 
should. Try CLEAR and then 
RUN before starting the pro- 
gram. This should reset the 
system variables. It also clears 
any data you may have stored, 

Itis also possible that due to 
the long loading time that 
noise from the mains power 
supply may be upsetting the 
Program, To test for this, try 
making up another long tape 
by using a large DIM statement 
in a program, so that inserting 
another program line gives an 
‘Out of memory error’. SAVE 
this, and then try to VERIFY it 

This should determine 
whether you're having mains 
noise problems 


for messages at the bottom of 
the screen, so when an error 
message is attempted after 
BREAK" the ZX Spectrum 
crashes, 


KNOW — 
A GOOD 


| Where can Tobtaina 


suitable interface to 
MODEM? connect my Spectrum 
: toa US-made APF 

there any software mono monitor? The 
availableat the moment | monitor has two inputs 
which willenablemeto | 7Sand‘high 
use a 300 baud modem impedance’. I would like 
with a ZX Spectrum to retain the Spectrum’s 
(with RS232 interface)? | compatibility with the 
Ifnot,whatelements | Gamestic CTV. 
would be required to T Barrett, Northants 
show up and down The US monitor works on a 
loading of programs, as _| syncronisation frequency of 60 
wellasstraightforward [17, and the Spectrum works 
sommunication with on a frequency of 50 HZ. This 
TBBS systems and | may cause some picture roll- 
Prestel? ie . 


BY Knox, London. The 75 “ohms impedance 
Spectrum Communications) |_ = 

Teletype program from JWV 
Software will allow a 
Spectrum to 
with both Prestel and TBBS 
(including our own CABB). It 
can be set to 300 oF 1200/75 
baud operation. 

While it will allow straight 
forward communications and 
file transfer it does not have 
Xmodem error checking pro- 


ZONXS1 sound board, 
which is now being 
advertised for the 
Spectrum, and 
wondered if it could be 
used on the Spectrum 
without connecting an 


tocols. Specterm by Andrew | interface, 

Glaister (published in the | "Thavealsoboughta 
March issue of Computer | Kempston Competition 
Answers) has Xmodem, but | joystick for my ZX 
currently is not configured for | Spectrum, and 

1200/75 Prestel use. Both use | wondered ifitis 

the Micro Mania interface | Compatible with m: 

{also available from JWV Soft- | 7x84 bytusing the” 
ware). machine code 
JWSoftware, | instruction (Port)? 


BA Kitchen, Uxbridge 
The Bi-Pak sound board will 
work directly on the ZX Spec- 


139 Allington Drive, 
Strood, Kent ME2 3TA. 


MODIFIED — 
‘MONITOR 


=: BOARDING UP 


input is the one to use, and 
should be obtained from the 
expansion interface via an 
edge connector after connect- 
ing the VID strap inside the 
Spectrum (on Models 1 and 2 
only). This is near the video 
modulator (the large metal 
box); the connections on the 
expansion interface are 
detailed in the manual under 
1/Oas VIDEOandO VOLTS. 

Model 3's have the video 
output connected direct to the 
edge connector. You can oper- 
ate both at the same time, but 
expect some degrading of the 
TV signal 


trum as long as the Interface 1 
isnot used, but will be noisy as 
it uses the clock signal from 
the computer to generate the 
tones, The add-on board pro- 
vides a clear crystal clock and 
sounds better. 

‘The Kempston joystick is 
compatible with the ZX81. 
Using IN A, (32) will read in the 
value of the joystick. Each 
direction adds a different 
number to the total when 
used. The total is zero when 
the stick is in the central 
Position. Do not forget that 
the Competition-Pro joystick 
can produce two numbers, if 
used on the diagonal direc- 
tions, and a check for these 


must be made in the program. 


SPECTRUM 
ON-LINE 
POSSIBLE? 


Is there any equipment 
available to access 
Ceefax and Oracle on 
the Spectrum? 

LF Over Ei 
No, there isn't. As it is a one 
way device (from the TV to 
the user), Sinclair seems to 
have no intention of providing 
one. 

Is thereaspreadsheet 
package for the 
Spectrum which gives 
answers correct to 
decimal places, with 
automatic rounding up 
and down? 

Inotice that the Psion 
VuCale program uses 
only integer arithmetic 
onthe Spectrum 
version, whereas on the 
illustration of the ZX81 


| version it shows answers 


to two decimal places, 


IN Kirkland, Blackheath, 


When you first load Psion’s 
VuCalc from tape, the default 
format for the cells is integers. 
However, the program can 
handle real numbers with two 
decimal places. The command 
to convert the entire table to 
real numbers is 'fh.a.8'r', or else 
you can set individual cells to 
display integers, reals, or 
general format for both types, 
When making a calculation 
with an integer result, VuCale 
automatically rounds down. 
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At last, the first joyStick that puts the firing button TRIES Dienond 
where it should have been in the first place. ‘cton Cut "Arcade! 


THE TOP "ae "i" 


Button 


AMERICAN Rl SS 
JOYSTICK 

IS NOW 

AVAILABLE 

IN THE U.K.... IS HERE! tt cod 


To fit your 
Me rere 


* Including Interface to plug straight into the Spectrum 

* The first Joystick to give you “Arcade” feel and control. 

* “Jet Style” heavy duty, diamond cut grip. 

* Fire Trigger placed under your index finger . . . the finger with the fastest 
reflex action. 

* Self centreing, 360° action. 

* Compatible with most of the latest Software including: 


NOTE; THIS IS ONLY A SMALL SELECTION OF THE MANY COMPATIBLE GAMES 


Also available for Commodore/Atari/BBC/ 


SYNTHESIZER 
WITH BUILT 
IN JOYSTICK 


INTERFACE 
L FOR THE SPECTRUM 

* Simply plug into an exciting new world of computer speech synthesis. 
© Latest State of the Art Electronics. * Uses the Allophone system. 
* Produces any word or phrase from an unlimited vocabulary. 
© Speaks directly through TV speaker. 
© Also Amplifies Spectrums own sound through TV speaker! 
© Built in Joystick Interface accepts any Atari type joystick for full 

games control. (Kempston compatible). 
* Complete with Demo Cassette. ® Full Instructions. 

Ci Triga Command Spectrum £19.99 | C Triga Command BBC 


Triga Command Atari........--- £12.99 | 2 VoxBox, Spectrum ...... mare 
| Triga Command Commodore £12.99 | © Vox BoxandTriga Command ... 


TRADE ENQUIRIES WELCOME ALLOW 7 DAYS Postage Please Add £1.50 
UNIT 8, FENTON INDUSTRIAL ESTATE, 
DEWSBURY ROAD, FENTON, 24 HR CREDIT 


TRENT 
wee = STOKE-ON-TRE! 
SS ei: 072 273815 CARD LINE = 
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EAT POSSIBLE? 


| Isit possible to use location &H87. This holds the should pull the most recent 

DIRECTIONS _ | software to make the ASCII value of the last key return address from the 

keyboardoftheDragon pressed. system stack, add four to itand 

EXPLA INED 32 ‘auto repeat’? Alsois Dragon Data say that the then push it back onto the 

itpossibletodisablethe BREAK key can be disabled by system stack. Your routine 

Couldyouexplainthe | ‘break’key,andcana incrementing the return should finish with an RTS 

assembler directions | program be made to address of the ‘read next state- instruction and this will by- 

FCB,FDB,FCC,and | ‘autorun’onloading? —_—sment" ROM subroutine by 4. pass the BREAK checking rou- 
giveexamplesofhow — | Brian Adams,Co Anim. This can be done by putting «tine 

they might work? | You can simulate an auro- jump instruction at location Programs can be made to 


G Smith, Warwickshire. repeat function in your pro- H19A, which should point toa auto-run with a little software 
‘The directives FOB (Fixed | grams by repeatedly PEEKing routine of your own which ance, but once again, this 
Constant Byte), FOB (Fixed | _—__ ______ will involve you in some non- 
Double Byte) and FOC (Fixed trivial low-level programming 
pone. DUMP COD rs 
to store numeric and string invest in a good assembler) 
data in your assembly language | Can you supply code for (1.X+2)4+ POINT debugging package). Before 


programs. FCB will let you dumping from screen to (Y.X+3)*8-+ POINT your main program on tape 
label an address containing a | printer andendof (V.X+4)"16+ PPOINT you will need to have a 
byte value between 0 and 255, | program? (¥.X+5)*82+ POINT machine code program which 
for example @LABELFCB 127. | TA Judd, Kent (¥X+6)"64+ 128 will poke the start address of 

FOB is used for 16-bit values | The following code will (very 60 PRINT #~2,CHRS(A) Basic’s RUN routine into 
between 0 and 65535, for | slowly) dump a hi-res screen 70 NEXTY locations 8H90/E, CLOADM 
example @LABEL FDB 32767, | from the Dragon toa Seikosha 80 PRINT ¢-2,CHRS(13) your main program and then 
and FCC is used for strings for | GP100A printer. (It would 90 NEXTX | call the EXEC routine in ROM 


example @LABEL FCC "THIS 1S | benefit greatly from trans- 100 PRINT ¥-2,CHRS(15) This program will need to be 

ASTRING' lation into machine code.) To use the program, draw | in memory protected by a 
FCC will poke the ASCII | 10 PMODE4,1/SCREEN 1,0 your picture in PMODE 4, | CLEAR statement. 

values of the characters in the | 20 PRINT #-2.CHRS(8) return to text mode and Basic | I the January issue of 

string into memory locations | 30 FORX=07T0 191 STEP7 (your picture will still be in | Computer Answers there was a 

starting at @LABEL 40 FORY=0T0 255 memory) and load and run the | full article on editor/ 
‘These commands are only | 50 A= PPOINT(Y.X)+PPOINT dump program. | assemblers, giving details of 


used from assembler pro- | — (¥X+1}+2+PPOINT suppliers. 


~~ MACHINE CODE LOAD — 


variables in a Basic program. 
How doesthe Atari400 start key. The computer will TV is powerful enough to 


load machine code then beep once. When it has erase parts of the tape and 
programs? [ask this done this press the ‘return’ make it impossible to load. If 
becausealthough most key. you have bought programs 
gamesloadonmy Atari, If programs still refuse to that do not load, take them 
some won't. load, try cleaning and demag- right back to the shop and get 
K Brookes, Hartlepool. netising the heads. Most themexchanged. 

The Atar| loads machine code department stores sell aspecial If all this fails, try using 


programs the same as it does tape that will do both in one your friend’s recorder with 
Basic programs. © Most pass. Don’t forget that the your computer, and vice versa, 


RESTRAINED | rrtice SS pares we Bus emctor nas te we if'he paca wal pos 


CanI butcher my Atari | booted in. To do this, put the moved when loading some then we recommend taking the 


2600 games machineto tape in the recorder, press programs. Cassettes must not recorder back to the retailer or 
workona Spectrum ‘play’, then switch on the com- be stored near the TV set or _ better still returning it to your 
48K? Ifso, willit work puter while holding down the other source of magnetism; the _ local Atari service centre. 
with joysticksand Atari ___ ae a 
cartridges (the ideal 
situation would be to 

| end up with the Atari 
module plug in to the 
rear of the Spectrum Why do Atari suitable using plain ment on (0753) 24561 for 
Interfaces I and 2)? computershaveanon- —_ paper? assistance, 
DJ Meckins, Herts standard 13 pinI/O port 7 Constable, Middlesex. A printer can be used with 

4 ‘The answer is a big no: but- | instead ofastandard You don’t say why you require the 400 in the same way it is 
chering your Atari machine | 5 pin DIN, as others a 5-pin DIN outlet Mr Con- used with an 800. You will 
will only result in a butchered | have? WherecanT stable, which makes life awk- have to buy some sort of inter- 
Atari machine. Atari car- | obtainleads with 13 pin ward as we could have found a face adaptor like the 850 pro- 
tridges won't work with the | plug? CanTobtain way round your problem, Un- duced by Atari, or one of the 
Spectrum, but you can get an | anadaptortoconvert fortunately, we know of no many on the market which 
adaptor that will allow Atari | theAtariforusewitha adaptor of the type you men- _pluginto the joystick port. 
joysticks to be used. There | $ pin DIN plug? Cana tion, The only source of 13 pin Most printers will hook up 
was a full feature on joysticks | printerbeused witha plugs we can think of is Atari to the Atari, and we suggest 
in the February 1984 issue of | 400? If'so, how, and themselves. Try ringing their you visit your local computer 


Computer Answers. Lwhicharethecheapest Customer Relations Depart-_dealér for more information. 
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“H&H 
ll SoFTWARE 


PRESENTS 3 NEW TAPES 
for the 


BBC 32K COMPUTER 


to add to their existing range of games 
and educational software. 


LOONEY LIFT 
A new action packed arcade game with hi-res 
graphics, full colour and sound. Keep your guests 
jumping, operate the lift and watch out for the 
luggage. The alternative is the sack!" 

£7.50 
CHEMIPLANT 
Another first? A chemical plant simulation. Avoid 
explosions, spills and other disasters on your way to 
your first million. Plant manual included. Hi-res 
graphics. 

£7.50 


STORY 
Electronic storytelling! 
First make up some scenes using pictures from the 
computer bank or use your own drawing skills. Then 
write your story. Up to 7 screens can be displayed, 
saved and printed. 

£6.50 


To get more information about our new and 
existing software, ask for a catalogue. Please send 
asae, 


Disc versions available: please add £1.50 *** 
Please send orders and cheques/PO to: 


H & H Software, Dept C , 53 Holloway, 
Runcorn, Cheshire WA7 4TJ. Tel: 09285 


i! 


ALPS DISK DRIVE FOR APPLE II’ 
Slimline half height disk drive for the Apple II, Use with Apple disk 
controller card. 

Box of disks 18. Disk storage boxes (35) £14 (80) &19 


a reputered trade mark of Apple Computers 


579 


ine VAT 


PHOENIX 12” PLASTIC MONITOR 
24 MHz monitor for the’best possible resolution for 80 columns, 
80 column card for Apple II Plus £109 


&5995),,,. 
ino VAT ll 7 


F 


EPSON FX 80 PRINTER 
160 ops, user definable fonts and graphics, 
Parallel interface card £78. 16k buffer £79. 32k buffer &109, 
Ribbons £4 


C/WP Computers 
Willow House Willow Place 
London SW1P 1JH 
‘Telephone 01-828 9000 


Please send me details ofl enclose cheque/Acvess/ 
Bareaynard (Mo) 
—__for_and am ordering* 
CAlps disk drive (i Phoenix monitor 
CO Bpson FX80 (Other 
el Ee 
a 

‘Telephone 
“Delete where applicable 


Ring Round 5501 


Delivery charge £3.00 
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HARDWARE 


Isadditional hardware 
available to enableme 
tointerface the Oric I to 
my model railway 
control, soTcan 
program timetable 
connected movements, 
and soon? 

CA Shill, Crediton, Devon. 
Nothing seems to be currently 
available to interface the Oric 
1 to the real world, although 
Tevward Microtech Ltd are 
currently advertising an 1/O 
board as ‘out soon’. Appar- 
ently the board will have a 
6522A VIA chip to give six- 
teen 1/O lines, plus a serial 
port two timers and more. 
Besides giving a capability to 
control model railways and the 
like, it should provide for 
intermachine communication, 


Tevward Microtech Lid, 
403 Dallow Road, 

Luton LUT TUL, 

Tel: (0582) 418906. 


Isee from the May issue 
of Computer Answers 
that the CPS 11 lightpen 
costs £249. In October 
1980 U-Microcomputers 
were advertising a 
lightpen for the Apple II 
at £34; however, they are 
now unable to supply 
this item. Whatis the 
reason behind this 
enormous difference in 
price? Surely if Eltec 
computers can advertise 
alight pen for the BBC 
micro at £34.50 it should 
be possible to do the 
same for the Apple. 
RS Ridout, Haywards Heat, Wes 
The differences between the 
lightpens from an operational 
point of view are mainly con- 
cerned with their resolution 
and capabilities, The cheap 
version connects to the Apple 
via the games I/O socket on the 
motherboard, and Basic 
subroutines are published to 
operate it, which can be incor- 
porated into your programs. 
The LPS II (Gibsons 
Laboratories), however, is a 
true light pen system, with its 
own interface card containing 


Would an Oric save data 
which had been written 
with line numbers? Also 
how does the Oric 1 
compare to the 
Aquarius? 

Philip Rhodes, W Suasex. 

If an Oric program containing 
DATA statements is saved onto 
cassette, then clearly when the 
program is loaded again the 
DATA statements will appear 
| with line-numbers. However, 
| if @ section of memory con- 
taining data is saved, then no 
line-numbers will appear, 
because program and data 
areas are separate on the Oric. 
In fact, the data area follows 
immediately after the program 
in memory, its start address 
being held in bytes 156 and 
157. 

Single-valued variables are 
stored first in the data area, 
followed by arrays; however, 
string variables do not store 
their character contents expli- 
citly in this data area; a pointer 
is held after each string data- 
name showing where its actual 


LIGHTPEN PRICES 


all the operational software for 
its many capabilities. A soft- 
ware driver is hooked into the 
computer's video signal, ensur- 
ing the exact axial position of 
the scanning. dot is known. 
This allows accurately tracking 
the pen across the screen and 
real-time drawing. 

There are four complete hi- 
res drawing systems available, 
allowing all the required 


STUNG BY THE HUNG 


| Tboot my system 
| Master diskette into my 
Apple Il and type: 
RUN RENUMBER 
(RETURN) (RETURN) 
LOAD COPY A (RETURN) 
&F1000 (RETURN) 
&H (RETURN) 
OAD COPY A (RETURN) 
&M(RETURN), 
and the computer 
‘hangs’. How can avoid 
this? 
‘Marcel Mane, Spain. 
We have tried the operations 
you quote on several Apples 


SAVING LINE NUMBERS/ 
AQUARIUS COMPARE 


contents is found. This can 
make the storing of Oric data 
on cassette an irksome task. 
The Aquarius and the Oric 
are in different price bands, 
and naturally the facilities pro- 
vided correspond to their 
price. Aquarius Basic is 
limited, and if, as the first part 
of your question suggests, you » 
want a data retrieval system, 
the Aquarius is not suitable 
Oric on the other hand, with 
the release of the new Atmos, 
might be a reasonable choice. 
The Oric 1’s cumbersome 
approach to data storage and 
recall has been improved on 
the Atmos~two new key- 
words have been introduced to 
provide these facilities. The 
STORE instruction can be used. 
to save an array on tape, and 
the array’s memory organ- 
isation is totally transparent to 
the user. The format of the 
instruction is where the array 
can be real, integer or string 
An optional S can be added for 
storage at 300 bauds rather 
than the normal 2400 bauds. 


graphics operations together 
with ahi-res text generator. 
U-Microcomputers no 
longer stock the cheap light- 
pen, but say they should be 
able to get hold of one if you 
ask them. For an alternative 
graphics input device for the 
Apple, the Bit Stick from Robo- 
com is highly recommended, 


The Gibson lightpen (£281.75 


and did not find any which 
*hung’. This could suggest a 
fault with one of the memory 
chips in your Apple. We sug- 
gest you list the relevant 
memory contents after each of 
the quoted operations to see if 
any fault is readily apparent. 
The program disk Master 
Diagnostics from Nikrom may 
prove very useful, as it will test 
the memory and much more, 
of your Apple. 

However, we fail to see why 
you are carrying out these 
operations as stated, unless it 


RECALL can be used to load an 
array from tape, and has a 
similar format to STORE. 

For a sophisticated infor 
mation retrieval system on the 
Oric, a good choice is Oric~ 
Base by Tansoft, which works 
with a 48K Oric/Oric Atmos 
and provides file storage, up- 
dating and reporting facilities. 

The Aquarius is not a com- 
puter we'd —_ recommend. 
Mattel who originally mar- 
keted it, has pulled-out and 
left it in the hands of its manu- 
facturer. It is very basic (with 
a teeny 4K of RAM) and not 
suitable for serious work 


‘More information on the Orie 
‘Atmos is available from: 
Oric Products International, 
Coworth Park, London Road, 
Ascot, Berkshire SL5 7SE. 
Orie-Base is available from: 
Tansoft, 

Units 1/2, Cambridge 
Techno Park, 
Newmarket Road, Cambridge, 
Tel: (02205) 2261. 


inc. VAT) isavoilable trom 
PACE, 

92New Cross 

Bradford BDS BBS. 

Tel: (0274) 575973, 
U-Microcomputers, 
Winstantley Industrial Estote 
Long Lone, Warrington, 
Cheshire. Tel: (0925) 54117, 
Robocom, 

Tel: (01) 2633388. 


‘was to illustrate a fault, as they 
will result in two identical seg- 
ments of program in the com- 
puter memory, one starting at 
line 10 and the other at line 
1000. Normally this facility is 
used to combine different sec- 
tions of program, stored on 
disk, into a single program, 
Care should be taken when 
using this that duplicate line 
numbers do not occur in any 
of the sections to be combined, 
as both sets of statements at 
these line numbers will result, 
We hope these points are of use. 


COMPUTER ANSWERS 


APRIL, 1984 


FOR THE BBC MICRO 
SOFTWARE 


TINY PASCAL. 

Pascal-T is a 16k Eprom program capable of compiling Source Pascal 
Intoacompactand very fastthreaded-interpretive-code. Fulleditor and 
disc-support are included and the program is supplied together with 
Gommprehensivedacumentation. PRICEES9.00 + V.A.T. 
xci 

‘An eXpert Computer Aided Learning jn 16k Eprom and 
‘support disc. No programming skill Sehuured to construc, 
‘sessions’ as the program is ‘screen’ driven. Facilities include Text 


pages, Graphics and Histograms PRICE £65.00 + V.AT. 
: Fe FORTH inaKe} er with manual PRICEES4.72+ V.AX. 

FORTHin 6kEpromtogether with manual 72 +V.AT. ae 
LOGO-FORTH BASF Fle 


A 16k Eprom program introducing this very powertul but extremely 
{riendly Turtle-Graphics language. Users also have full access to the 
Fig-Forth support nucleus, Full documentationisincluded. 

PRICE £59.00 + V.A.T. 
M-UTS 


Powerful machine code monitor with dise utilities. 
PRICE £19.95 + V.AT. 
(Special discounts available for educational establishments for all the 
above software) 


HARDWARE 


‘Always in stock Printers, Disc Drives IC's ete. 


FOR THE EPSON HX20 
SOFTWARE 
FORTH ROMincluding fulldocumentation, £34.72 
HARDWARE 
Expansion Unit, Paper, Microcassetteselc, Pleasephoneforquotes 
Retail Mail Orders/Deaiers 
enguities to 
HCCS Associates Retail sales also at 

ke HCCS Microcomputers 

122 Darwen Street 
Blackburn, Lancs. 
Tel: (0254) 672214 


QUALITY 5%” FLOPPY DISKS 
‘Take our choice of three top quality brands — BASF, Wabash or 
‘Xidex. C/WP has tested most available disks and offers these as the 
est value for money, combining reliability, with low prices, 


singeside singe densty (10%) SoLS 
Singesided,doublodensty (200K) SoL'T 
Double sided double density (400K) S060 


‘Double-sided, quad-density (800k) £29 
Includes VAT per box of 10. 


‘Ring Round 3502 


EPROM PROGRAMMER for 12K ATOM 


and BBC B 
Designed ae a ow cost racial sluon for he ssnous computer habbit FLOPPY DISKS STORAGE BOXES 
Pro cn tagePuge ita Acorn tue connect oman mo ‘Aneat box with transparent lockable oover to hold upto 38 


see port on BBC machine 


NOTE - 6522 VIA musi be fied to Atom and BBC machine together with disks. With the top off the disks are presented as in a card 
‘appropriate eaternal connectors index. Alanger version wil hold up to 80 disks, 

NEW MODEL- Will program 2716, 2592 & 2732 on 12K Atom (larger ROMs it 

Miu momaryavaasel Wit program af 10. a893 272s 8 27600 on BBC 

Wiesel mune dcionely 27126 00 Model (ork X wiNn@822 hile soat size S14 targsie $19 ino var 

MENU DRIVEN aes 

MCopyom EPROM ino memory 3. agua 

2 Esgyton none Sam” 2 UtlareantBomoa™” LISTING PAPER 

‘Sottware suppliad on fape can al ‘put into EPROM ine 
supplied rs loping box complete win connecting cable 8nd natrctions. 200 shows fan isting paper inch or 14 inch, & IL & Vat 
1 conta wih tn nie CLUDING Harder gh ey chat 
ONLY £35.00 + VAT £1.00 

. cae ion orkatet SELF ADHESIVE LABELS 
=| £45 + VAT + p&p £1.00 
> ROM EXPANSION CARD FOR ATOM 1,2 0r3 across. Per thousand. &5 ino VAT 

Aoptima tiny RoMtsocnet murs case Alpwaupiod oN AK EPROMStobe 
y software selected Assembied and tested boars 

£13.00 + VAT + 50p p&p C/WP Computers 
RO! FOR BBC 

y ABOGNAYS Bothratnois rote meson tx ita + pstera Willow House Willow Place 
7 “EK ROM Al aacrene and Gata ines uly Uutored. London SW1P 1JH 
t een oar ee RS nso tesa oak = * Sener pacg see el Le he) 
4 Tine wialow programs te be develoged for subeequedt inert ito 
: ton cual PTH Board assem and tetas 
B Poeeey en e29.50 + VAT + £1.00 p&p ses ecu OT ee noe toe 
‘ Barelayoard (No, 
; a ad fr 3 and am ordering 
q trae ean C Floppy Disks (size )________I) Listing Paper/Labels v) 
5 . 
y {ow cost 2763's to The Industrial Unit CO) Stored Boxes (eta) [1 bona 
: Smuisiea271e8 ROM Parker Rood 

Biitane tesa Chetmstore 
t £15.00 + VAT Essex CM2 OES: 
4 +50p p&p = Tel: (0245) 350188 =o: 
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is a major new utility written in machine code which allows even 
rogrammer to produce high-speed machine code adventures 
of superior quality to many available at the moment without any 
knowledge of machine code whatsoever. 
Using a menu selection system you may create well over 200 locations, 
describe them and connect routes between them. You may then fill them 
with objects and problems of your choice. Having tested your adventure 
you may alter and experiment with any section with the greatest of ease 
Apart formed adventure may be saved to tape for later completion. When 
done so The Quill will allow you to produce a copy of your 
which will run independently of the main Qi ‘or, so that 
you may give copies away to your friends. The Quill is provided with a 
detailed tutorial manual which covers every aspect of its use in writing 
adventures. 


From The Golden Nib Of #7 
The Quill 
Comes a Gourmet Feast 
for 
Hungry Adventurers 
Volume 1 


Lt thusly of the 
Gaste but beware of Vampires nd GOLD COLLECTION possible, but what 


The Quill 


48K Spectrum 


‘Mindbender 
Only you slone can save the world Help Barsak recover the treasures of 
from “the terrible power of the his ancestors from the underworld of 
Mindbender. 


A Superb collection of adventures for the 48K 
Spectrum written with the Quill. 
From the fertile imaginations of many authors, we 
have selected this fine volume of adventures for 
you to collect. Each adventure is complete in itself MN 
and is presented in the distictive livery of the M\e aT 
series to grace your software shelf as you build up 
the collection. 
The adventures are priced at only £5.95 each. 


‘Diamond Trail Selected titles available from good computer 
Where in this city ofdesthandintrigue Shops nationwide including:- ‘What ta the vbecret of the: oy 


GOLD COLLECTION # GOLD COLLECTION # GOLD COLLECTION # GOLD COLLECTION ® GOLD COLLECTION # GOLD COLLECTION = 


is the stolen Sinclive Diamond? W.H. Smiths, Boots, Menzies Hotel and where are all the guests?. | 
Or direct from us by post or telephone 
GILSOFT Grete Card Ode tne 
nally Manned for 24 hours 
Eee Road SAE for full details of our range @: 0222 41361 Ext 430 
ey Dealer enquiries welcome ny 
: (0446) 732765 Ring Round 5505, wis 


GOLD COLLECTION = GOLD COLLECTION # GOLD COLLECTION # GOLD COLLECTION = 


UP-MARKET CHOICE — 


Asanewcomer to the version of Basic, limited — Microdrives (with the appro- . 
worldofmicros,I[would memory capacity, poor dis- priate interface) costing only N 
appreciatesomeideas plays, and expensive or poor about £130 for about 180K of 


astowhich model would quality peripherals. The on linestorage. 
be the best for me—I Dragon and Vic 20, for The BBC Model B has an / ¢ ‘ONVERT 


canprograminPascal example, have by current stan- excellent Basic and a number 
and Cobol, ona prime dards, inadequate displays and of other languages available MY ‘UIFE’? 
yy | 7501 rather primitive implemen- (such as Forth and Logo), but, . 
Stuart Griggs, Lancs, tations of Basic. in the current market climate, 
Where should we start? There The Spectrum has a good —isoverpriced at £399. | Geld Sou please tell ma 
| how Icould convert 
are so many machines on the Basic (and a Pascal compiler is The Sinclair QL, with its | your 6502 assembly 
Jo | roarcce, with so many individ- available from Hisof) sod a impressive speciication, can listing of ‘Life™ 


ual foibles and pros and cons nice steady display, Some be regarded as a best buy for | (Computer Answers 
that we could fill a year’s people find the idiosyncratic someone in your position. | Qetober issue) into a Z80 


worth of Computer Answers keyboard annoying, although After all, a 48K Spectrum 
answering this question (as given alittle practice, it can be with dual Microdrives could | Sseembly listing, 
almost we have). mastered to an adequate cost you around £260, for an | NutAble fo 


However, we can narrow the degree. The Commodore 64 is extra £140 you would be get- 
field, given your final com- a technically competent ting an extra 80K, a 68008 
| ment that you are used to machine and has a number of processor, slightly improved | 
using 4 powerful professional useful features, but its Basic is Microdrives, an extra RS232 
system, and would therefore poor, and peripherals (such as _ interface, and the facilities for 
find the more primitive — disk drives) are somewhat slow an extra 0.5 MB of RAM and | 
machines rather frustrating. and notcheap. ‘Winchester disks. 

So we'll start by ignoring On cost, the Spectrum So there you go — hope you Soras, tal 
those computers with a poor scores here, with a pair of ZX’ findoursuggestions useful. ven in the Previoes late to 


‘was published in (that is, the 
September rather than the 
October issue). What would 


Tam thinking ofbuying single key entry system on the of acting as a passable synthe- | BE 8 Jor sasier would be to 
amicrocomputer,and Spectrum takes a little getting sizer. The Spectrum, on the | just {it Basic listin 5 
would like some advice used to, In contrast, the other hand, has only a single 


astothe programming — Commodore 64's keyboard is tone channel, although it is | Main's Pascal compiler to pro: 


David Scott, Scotland, 
A full translation from Z80 to 
6502 code would take a con- 
siderable amount of time and 
effort. It would probably be 
slightly easier to hand-trans~ 
late the Basic listing of Life 


potential of the conventional and has a nice, very easy touse, : 
Spectrum and professional feel ‘As far as peripherals are | “UAatanacceptable speed. 
Commodore 64.1 So far as programming is concerned, the advent of Sin- 


understand that micros concerned, both machines  clair’s Microdrives has put the 

under £300 have offer a built-in version of Spectrum streets ahead of the 

considerable Basic. The Commodore 64 opposition in terms of low cost 

disadvantagesin thelr Basic can most kindly be mass storage. The Mico- | [OVA D BY 
programming abilities; described as primitive. It isan drives really are an acceptable 
however,Idonotwishto implementation of Microsoft alternative to disks, and for | [have read thatitis 


buy one for which Basic which has not been most uses, are not significantly | possible to record a 
peripherals will cost upgraded fot almost a decade, slower. computer program and 
hundreds of pounds.So _s0 there are ho built in facili- On balance, these consider- an aural sound track at 
is the Spectrum a good ties for handling colour, hi-res ations tend to point to the | thesame time, so that 
compromise or is the graphics or sound. In particu- Spectrum, particularly as you | when the program is 
Commodore 64the best lar it is not at all easy to draw mention a top price of £130, loading you hear the 
bet? (Ido not want to hi-res displays. In contrast, for which you can buy a 48K | aural sound track, not 
spend over £130). Spectrum Basic is among the Spectrum, whereas the lowest | the squeaks of the 

Andrew Grannell, Near Norwich. nicest available. It is not fast, offer we have yet seen on a | program. Howis this 


Both the ZX Spectrum and but that doesn’t usually Commodore 64 is £165. You | done? (Ihave an Atari 
the Commodore 64 represent matter, It has powerful must add to the latter figure | 800.) 

good value for money and, in graphics commands, excellent about £40 for the special | Richard Breese, Felbridge. 

many respects, offer similar error checking (the 64 will cassette recorder which the | The easiest way is simply to 


features, although there arc allow you to make the same Commodore requires, record a sound track onto the 
significant differences, We error in typing a program host cassette first (you will 
assume from the tone of your dozens of times; only when | DOES DISK need a stereo recorder), on to 
. letter that you are a newcomer you run the program does it the left track only, The com- 
to computing, so will deal with tell you about it; then you CONNECT puter will record the program 
the pros and cons from the must do numerous edits. The track on the right. You may 
standpoint of the beginner. Spectrum simply won't allow | Isitpossibletoconnect | have to play around a bit to get 
The most immediately you to enter a faulty state- | aCyborgdiskdrivetoa | volume levels right. You may 
obvious difference is in the ment), and allows the user to | Sharp MZ80A? find it easier to record the pro- 
keyboards. Some people find edit a program without losing | E Williams, St Thomas. gram onto the tape first. 
the ‘dead’ feel of the Spec all the values already entered- | Sharp's own disk drivesrun 70 | — If you want to play music 
trum’s keys disconcerting, a very useful and uncommon | track disks, which is not a | through the TV speaker while 
although you can alleviate this feature. standard format. This makes it | you program then POKE 


by making the machine beep The Commodore 64has one | highly unlikely that any other | 5401852 to start the 410 or 
seassuringly when a key has of the most sophisticated | disk drive can be operated by | 1010 Atari recorders. POKE 
been depressed. Also, the sound chips available, capable | Sharp's operating system. '54018,60 will turn itoff, 105 
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New-Sinclair QL 
There's no comparison chart, he 


The Sindair QL is a new computer. 

Not just a new Sinclair computer, 
but. totally new sort of computer ~ 
nothing like it exists anywhere 

tS not just a bit better than this, 
‘ora bit cheaper than that ~ ita 
‘computer that’s very hard to compare 
with anything Just check the features 
below ~ and if you don't agree, take 
up the challenge at the end of the 
advertisement. 

If you do agree, there's only 
cone course of action you can take. 
get yourself a Sinclair QL at the 
earliest possible moment. 


The Sinclair QL has 
128K RAM. Big deal? 


Several micros olfer 128K RAM, or 
‘more, as standard. The ‘What Micro? 
table for December 1983 lists over 
50 of them — but 40 of the 50 micros 
listed cost over £2,500! 

The Sinclair QL offers you 128K 
RAM for under £400, and an option 
to expand to 640K That's lot of 
bytes to the pound! 


The Sindair QL has 
a 32-bit processor. 
Who else? 


Under £2,700, nobody. Even the new 
generation of business computers, 
Such as the IBM PC, are only now 
beginning to use 16-bit processors 

At prices like this the Motorola 
68000 family - widely regarded as 
the most powerful microprocessors 
available — will remain a luxury. 

Yet with the Sindair QL the 
32-bit Motorola 68008 is available 
for less than £400, 

You canalso be sure that the QL 
will not become outdated. 32-bit 
architecture is future-proof 


32-bit processor architecture, 128K 
RAM and QDOS combine to give 


the QL the performance of a mini- 
computer for the price of a micro. 


®)Sindale,, QDOS, QLUB and ZX Micrdie 
are trade marks of Sinclair Research Li. 


Exclusive: new QDOS 
operating system 


No competition! QDOS sets a new 
standard in operating systems for the 
{68000 family of processors, and may 
well become the industry standard. 

QDOS sa single-user, mult 
tasking time-sliced system using 
Sindairs new SuperBASIC as a 
command language. 

‘One ofits most significant 
features sits very powerful mult 
tasking capability — the ability to run 
several programs individually and 
simultaneously. It can also display the 
results simultaneously in diferent 
portions of the screen. These are 
features not normally available on 
‘computers costing less than £7,000. 


Eleven input/output ports 
QL ROM Cartridge slot 
2x Joystick ports 2x RS-237 


Expansion slot 


New professional 
keyboard 
The QL keyboard is designed for fast 
input of data and programs. 

Itisa fullsize QWERTY 
keyboard, with 65 keys, including a 
‘space bar; left-and right-hand shift 
keys; five function keys; and four 
separate cursor-control keys key 
action is positive and precise 

Amembrane beneath the 
keyboard protects the machine from 
dust (and coffee), and for users who 
find an angled keyboard more 
comfortable, the computer can be 
raised slightly at the back by small 
detachable feet. 


£399 


because there's no comparison! 


Advanced new friendly 
| language - Sinclair 
SuperBASIC 
4 ‘The new Sinclair SuperBASIC 
+ combines the familiarity of BASIC with 
‘a number of major developments 
which allow the QL's full power to be 
exploited, 

Unlike conventional BASIC, its 
procedure facility allows code to be 
written in lealy-defined blocks; ex- 
tendability allows new procedures to 
beadded which will workin exactly 
the same way as the command pro- 
cedures built into the ROM; and its 
‘constant execution speed means that 
SuperBASIC does not get slower as 
programs get larger. 


2x Local area network 
TVWHA) Monitor | 


$2324 
i 


Microdrive extension slat 


Two 100K microdrives 
built in 


The Microdrives for the Sindair QL 
are identical in principle to the 
lar and proven 2x Microdrives, 
Rive increased capacity (at least 
‘Q0K bytes each) and a faster data- 
transfer rate. Typical access speed is 
| 35seconds, and loading is at up to 
| 15 bytes per second. The Sinai OL 
fastwo built-in Microdrives. f 
Tequired, a further six units can be 
connected 
Four blank cartridges are 
supplied with the machine. 


Bull Easel, Archive and Abacus 
are trade marks of Psion Ltd. 


Included — superb professional software 


The suite of four programs is written by Psion specially for the QL and 


incorporates many major 
data is 


transferred 


Word-processing 


Certain to set a new standard of 
excellence, QL Quill uses the power of 
the QL to show on the screen exactly 
what you key in, and to print out 
exactly what you see on the screen. 

A beginner can be using QL 
Quill for word-processing within 
minutes. 

‘QL Quill brings you all the 
facilities ofa very advanced word- 
processing package 


Spreadsheet 


QL Abacus makes simultaneous 
calculations and what if model- 
construction easier than they've ever 
been. Sample applications are 
provided, including budget-planning 


and cash-flow analysis. QL Abacus 
allows 
and cells by names, not just letters 
and numbers Function keys can be 
assigned to change a variable and 
cary out a complete what if 


u to refer to rows, columns 


calculation with a single key-stroke 


ep te Seta Research td, Computr Don FREEPOST Camberley, Suey, GUIS ER 


QL Easels a high-resolution colour 
program so easy to use you probably 
won't refer to the manual! it handles 
anything from lines, shaded curves or 
histograms to overlapping or stacked 
bars or pie charts QL Easel does not 
require you to format your display 


fe entering data: it handles design 


and scaling automatically or under 
your control. Text can be added and 
altered as simply as data 


Database management 


QL Archive isa very powerful fing 


system which sets new standards, using 


a language even simpler than BASIC. 
Itcombines ease of use for simple 
applications — such as card indices ~ 
with huge power as a mult-file data 
processor 

‘An easy-to-use labelling facility 
‘means that you don't have to ask for 


your file by its full name — a few letters 


are enough 


New ~ the Sinclair QLUB 


The QLUBis the QL Users Bureau 
Membership is open to all QL owners 
For an annual subscription of £35, 
‘QLUB members receive one free 
Lupdate to each of the four programs 
supplied with the QL, and six 
bi-monthly newsletters. Sindair has 
also made exclusive arrangements 
for QLUB members to obtain soft- 
‘ware assistance on QL Quill, Abacus, 
‘Archive or Easel by writing to Psion, 


The Sinclair QL challenge 


Ifyou're seriously considering any 
other computer, post the coupon for a 
blow-by-blow comparison. Weilltake 
‘a published comparison chart for the 
machine you're considering (not one 
we've created ourselves) and give you 
the Sindair QL figures, detail by detail 


Take action today! 


To order by mail 

— complete the coupon and send 
itto the FREEPOST address below. 
For credit card holders it may be 
Possible to extend your credt lit. 
Full details will be sent when we 
acknowledge your order. 


To order by telephone 

= phone Cambere (0276) 68531 
— have your credit card (Access, 
Barclaycard, Trustcard) number ready, 
Itmay be possible to extend your 
existing credit limit. Please ask our 
telephone staff for more details. 
Please do not use this number for 
other enquiries. 


For more information 

Phone Camberley (0276) 686100, or 
use the coupon to get.a QL brochure, 
Due to demand, delivery may take 
more than 28 days. Your order will be 
acknowledged immediately with an 
expected shipment date. Remember 
that Sinclair offers a 14-day money- 
back undertaking. 


Iter Price € Total é 
39900 = 

‘QLUB membership (one years 3500 az 

“Postage & packing (any order over £390) 735 


Please tick the appropriate box- 


Dl endose.a cheque made payable to Sinclair Research Utd for €__ 
Please charge my Access/Barclaycard Trustcard Account No. 


—————a 


[SE CS Ya Dd PNW SE ST 


Signature 
Meitiecihfies} jt n SS ESET Oa ea He ev ee 
Address | 1 n Lt Lt Fis Ws Bs Oe WD 
bit L L Pipi ta tir i tit icanaos 


CiPlease send mea chart comparing the Sinclair QL computer with a. 
Please send mea Sinclair OL brochure 


‘Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. 


Sinclair 


you must guide the muncher around 
the dots to gain points. Eating the ing plasma bol 
t B85, smooth action, hall 


GREEN FRIGATE 
CROSS TOAD COMMANDER. 


Welp the. toad : 
Sereeatnerond ‘this exciting 


ide game features 
jumping toad, snake: 


fame, ot a : 
For the 48K ORIC-j and ORIC ATMOS. €7.50 inc. : K'ORIC-1 and ORIG ATMOS. £8.50 inc. 


jailable from branches of 
19 department 
world. You can also 
of reckipt of order. 


order direct from us~all advertised software is in stock now and will be despatched within 48 hi 


ALL PRICES FULLY INCLUSIVE OF VAT and P&P—NO MORE TO PAY! ial 
‘ALLOUR 


CURRENTLY Unit 3c, Moorfields, 3 
AAtLopenate  - Moor Park Avenue, Bispham, , es 
‘onsom THe Blackpool, Lancs. FY2 OJY 


, IJK One AMOS Telephone (0253) 55282 Telex: 67232 IJKSOF G 


‘ORIC ATMOS. 
WARNING: All software sold subject to LK Softwinf's standard conditions of mle ghd terms ol trade, copies available on re 


[7 COLOUR INK JET PRINTER | 
[sores | £499 vr 


Options available: 
© Buffered RS232 interface. 
© Viewdata & RS232 interface. 
© Apple Il interface 
© IBM PC dump. 
Specifications 
640 dots/line 
a 84 dots/inch both axes 
Friction feed rolipaper with single sheet 


from BBC A screen —}sizemode 


Ink cartridges, 4 million character life. 


INTEGREX LTD. 


Church Gresley, Burton-on-Trent, Staffs DE11 9PT 
Tel; 0283 215432 Telex: 377106 


Small business can now 


stop going by the book. 


For under £1,000 a small business ca 


a word processor and printer. 
(All tax deductible by the way.) 


find that business has never been brisker. 


dise software 
It has bee 


pecially for the smaller business. 
n developed by Acornsoft, the 


the manufacturers of the BBC Micro. 
£24.95, each disc 
of vital bookwork which can be updated and 


and book-keepi 


equipitself witha BBC Microcomputeraadise drive, 


Once you've parted with that money, you'll 


Because now, there's a new series of floppy 


software division of Acorn Computers who are 
n store volumes 


amended in a fraction of the conventional time. 
And there is a disc to cover most aspects of 


The Invoicing package. 

This program stores details of products, VAT 
numbers and, of course. the names and addresses 
of your customers. As orders 
ou simply record 
, when it's time | 


come in. 
them.TI 
to invoic 
few key 
or credit note is printed 
automatically in seconds. 
Allowing for variable terms of trading, the 
system calculates and prints discounts. And it 
should help to improve your cash flow dramatically, 


The Order Pre 
With this prog: 
you can confirm your 

customers orders, prepare 
nt despatch notes 


ke fastanalysesof my 
individual orders or > 
of all the orders 


stored on ¢ 
The Ac kage, 

Now, it couldn't be r to keep 
your customer accounts under control. 
In an instant, you can analyse 


debtors, produce SSHSeeeRectatotart! 
LOvrrmminime rseaasisiteeztt HEE 


statements, keep 


m, 


acheck on any eit 
credit limit and {@ECEINABLE) 
calculate VAT out- ay 


put automatically. 
Using this package 
‘in conjunction with the invoicing package, 
you can also keep tabs on payments received 
against payments outstanding. 


P 
This package will keep 


you fully up-to-date 
vu 


on how much y 
owe and who to. In 


addition, it calculates ia 


- ga ee 


ally. 


ved 


input VAT and, used with the Accounts Receivable 
package, produces instant VAT return: 

It also highlights settlement discounts, 
produces remittance ad: and provides an 
immediate analysis of all creditors. 


The Stock Control package. 

‘Touch a few keys and you have instant access 
to stock status and auto- 
matic analysis by quantity 
and value. 

Consequently, it’s easy 
for you to maintain correct 
stocking levels, having an 
early warning of out-of- 


= -crork- © 
LONTROL, 


stock situations or the likelihood of over-stocking. 


All you 
onto the dise 
for preparing and printing 
orders. 

All order data can be 
recalled in seconds, allow- 
ing you to check on ordet 
and suppliers i s 
to record all deliverie: 


‘The Mailing package. 

Instead of the shotgun method of sending 
mailshots, this package enables you to refine each 
mailing down to the customers who are most likely 
to respond. 

It gives you a rapidly 
accessible mailing file of 
your customers, according 
toany criterion you choose. 
Size of company, for inst- 
ance, or type of busine: 


Average value of the business they dowith you, or 
whether they are good or bad payers. 

Then, when you are doing a mailing, you 
imply choose the group or groups of customers 
you want. 


At £: 


each, these packa 
could be pricele: 

Each package comes with clear instructions 
on how to get the program running so that you 
can devote much more of your time to more 
profitable activities. 

If you're a credit card hold 
or all of the pa ing: 01-200 0200 
anytime. Or 0933 79300 during office hours. 

(By ringing the same number, you can get the 
address of your nearest stockist, or full 
details of the BBC 
f you don't already :) 
Alternatively, you can order 
the packages by sending the order 
form below t ‘ornsoft, 

c/o Vector Marketing, Denington 
state. Wellingborough,Northar 
NN8 2RL. Please allow 28 days 

for delivery. 

@ Credit card holders, 
phone 01-200 0200, anytime. 
Or 0933 79300, during office 
hours. 


ou can orderany 


syste 


To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 
Please send me the following business software 
packages at £24.95 each. 

QUANTITY J ToT 


PROGRAM 


TOTAL 
L enclose PO/cheque payable to Acornsoft Ltd. Or charge my 
credit card. 

Card Number. 


Amea/Diners/Visa/Access (Delete) 


Please send me details of the BBC Microcomputer System 1) 


Name. = = 
Address. = 
Postcode 


Signature 


Registered No. 1524763 VAT No. 215 8123 85, 


ACORNSSFT 


Ring Round 5316 


Ever bought 
a game that’s not as 


good as 


Everybody has seen the home computer 
game packs that sparkle with imaginative colour 
and graphics, and lure buyers into the store 

Sadly, some who have bought have found that 
the game sparkled less than the box. For, as more 
and more companies jump on the home computer 
bandwagon, it becomes ever more likely that most 
of the imagination and excitement is concen: 
trated in the pack. Instead of playing a fast game, 
you lose a fast buck. Or, more likely, several 

Yet games have become increasingly soph- 
isticated. Scenarios are more varied, levels of play 
have been increased, and high resolution colour 
graphics capabilities are being used together with 


its box? 


dramatically improved sound effects. The trick is 
to know which games are as good on screen as 
they are on the pack. 

Relax. Help is at hand. Logic 3, publishers of 
the most effective self pacing programming 
tutorials, have selected The Best Games for 
Britain's top home computers 

So buy only the best. Send today for your free 
copy of The Best Games from Logic 3, and learn 
how you could save £2.00 when you buy your 
next computer game. If you're a dealer, we won't 
hold it against you — trade enquiries are 
welcome. 

Do it. Now, 


Send the coupon. 
Have a good game without being had. 


Cae aap Re ee 7 


| Please rush me my free copy of The Best Games. I already have/am 


J thinkingof gertinga 
| Name : 


—_homecomputer. 


| Address. 


County 


Postcode_ 


[ee 


| 


LOGIC 3 


— THE KEY TO THE WORLD OF TOMORROW. 
Logic 3 Ltd, Mountbatten House, Victoria Street, Windsor SL4 1HE 


Ring Round 5317 
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‘The micro world has several islands that are good to. 
live on for a while. The B-bit CP/M island is well 
established and comfortable, but plenty of people are 
now realising that the 16-bit islands called CP/M-86 
and MS-DOS offer greater prospects. But moving from 
8- to 16-bit can be hazardous - and which 16-bit 
destination do you choose? 


For the software developer or serious programmer 
Pro Pascal and Pro Fortran are passports for 

these three islands, Programs can be 

transported smoothly 


LANGUAGES FOR 


Feellike youre marooned? 


frgm one to the other, and in each environment the 
acknowledged efficiency of the compilers ensures that 
programs make optimum use of the facilities available. 


The 16-bit Pro Pascal and Pro Fortran compilers run 
on 8086/88-based micros with 86K physical RAM and 
CP/M.-86 or MS-DOS, and each cost £320 + VAT. 
The 8:bit Pro Pascal and Pro Fortran compilers run 
on Z80-based micros with at least 56K physical RAM 
and CP/M, and each cost £220 + VAT. 


I MICROCOMPUTERS: 


Na Prospero Software Ltd. 37 Gwendolen Avenue London SW15 6EP Tel: 01-785 6848 Sp 


Ring Round $519 


Breakdown! 


Insurance Scheme for 
Personal Computers 


our warranty has run out 


The annual premium ify 
Value of Equipmen 
ran 
ray 
E300 
E400 
£500) 
rey 
glow 
Premi r values over £ 
Kor fall di 
than Brown & Co, 
iries contact Mr CB 


Graham Brown & Co.(Guildford)Lid @ Sy 


Panne Court Guilfor Surey GUIGEY Te gOsES? 
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INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUGIN UNIT 
INTERNAL SPOOLERS FOR EPSON 

8K £59.95 
16K £69.95 
32k £79.95 
64K £109.95 
EXTERNAL SPOOLERS MAINS POWERED 
PARALLEL TO PARELLEL: 8K £79.95, 16K £89.95, 32K 
£99.95, 64K £129.95 
PARALLEL TO RS232: 8K £99.95, 16K £109.95, 32K 
£119.95, 64K £149.95 
S232 TO RS232: BK £99.95, 16K £109.95, 32K £119.95, 
64K £149.95 
RS232 TO PARALLEL: BK £99.95, 16K £109.95, 32K 
£119.95, 64K £149.95 
INTERFACES 
IEEE TO CENTRONICS 
IEEE TORS232 
PARALLEL TO RS232 £79.95 
RS232 TO PARALLEL £69.95 
COMMODORE 64 TO PARALLEL INC. 
PRINTABLE CURSOR AND COLOUR 
CONTROLS £59.95 


All prices exclusive of VAT 


DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 


£69.95 
£79.95 


437 Stor 


Stanton Road, Coventry, West Midlands 
Tel 0203-661162 


Ring Round 5601 
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SHOWING 


JUST WHAT IS AVAIi 


hen wondering ‘which is the best operat- 
ing system’, the question ‘for whom?’, 
must be asked. The programmer and the 


end user will be impressed by very different things. 

Simplicity of use, a good range of packages and 
an error-proof robust environment are of prime im- 
Portance to the business user. The computer 
expert, on the other hand, will expecta vast range of 
sophisticated functions, a wide variety of languages 
and many system utilities. Both will want, in a 
multi-user application, password protection and 
proper fileand record locking, 
These will be some of the areas we'll be looking at 
in this, the second part of our overview of operating 
systems delineating between the most common 
systems, the old favourites, and those tipped for 
future success, finally closing on the battle for 
middle ground 

All OSs will provide the basic disk file functions 
of copy, erase, directory listing and format, but the 
more sophisticated systems will incorporate many 
others. The larger systems now appearing on 
micros (Unix and Pick, for example) are here not 
because they have been trimmed down to fit, but 
because the micro has grown to encompass them. 

The greatest jump in power comes when the 
move is made from single to multi-user. To have a 
‘safe’ environment a whole range of guards then 
have to be incorporated. Password protection is 
needed, preferably with a number of access levels 
and, going still further, separate control over read, 
write and execute. Locking the protection against 
two users accessing the same information, also 
needs to be at a number of levels. To allow two or 
‘more users to work on the same file will require pro- 
tection at record lock level, some only allow file lock 
cor worse still disk lock 


Apple, Commodore and Tandy dominated the 
early years of the UK micro business. The micro 
started life in just the same way as the mainframes 
are at present—very manufacturer dependent. 
However, to the surprise of many people, especially 
the powerful manufacturers, portability seems to 
have superceded the ‘tied’ approach. 

This obviously can have many benefits for the 
humble user, but it does force the buyer into having 
to decide which operating system to go for. Some 
machines offer very many operating systems; the 
TBM PC can runat least nine (at the last count). 

Ofthe three early manufacturer-specific systems, 
only TRSDOS from Tandy looked something like 
an operating system of today. The Commodore 
DOS (disk operating system) and Apple DOS 3.3, 
for example, both incorporated the file handling 
that you would normally expect to find in the pro- 
gramming language interpreter or compiler. 

DOS 3.3 is the present version on the Apple II, 
and isa simple system. In addition to the basic com- 
mands, there is a facility to auto-load programs and 
some simple directing of output and file protection 
against deletion, but not password controlled. Faci- 


OPERATING 
SYSTEMS 


THE SECOND PART TAKES AN OVE} 
ABLE AND WHAT YOU 


VIEW OF THE OS MARKET, 
SHOULD LOOK FOR. 


lities for loading, saving and executing machine 
code programs are provided. The SOS (Sophisti- 
cated Operating System), provided with the Apple 
111, improves on a number of facilities, but stil falls 
far short of the claims its name suggests. It is device 
independent, and offers some input and output 
routing and it can also emulate DOS 3.3, which 
enables it to run all your old favourite Apple II pro. 
grams (including the graphic games) 

The latest in line, the Lisa, is so different that 
comparisons are difficult. The seven main appli- 
cations (LISA-calc, list, project, write, graph, draw 
and terminal) are intimately linked with the operat- 
ing system to such an extent that applications and 
operating software totally blur together; this is no 
surprise, as it was the original design intention, For 
a discussion on the concept sce the section on 
Smalltalk (Canon), the system on which the Lisa 
was based. At present only one suite of accounts 
Packages exist for the machine in the UK, 

The first Commodore Pet computer, the 2001, 
Was a cassette-based system and therefore had no 
need for a DOS. Later versions (3000, 4000 and 
8000 series) all included a steadily-improving oper- 
ating system. Commodore DOS is part of the 
BASIC stored on ROM, and hence it does not have 
the same ‘feel’ as the more conventional disk based 
systems that have separate command languages of 
their own. Despite this point, it has all the facilities 
associated with a simple operating system. 

‘Tandy’s TRSDOS has fallen from favour, which 
is a shame because compared to some of its tivals it 
was far more user-friendly. The system had help 
levels, both short and long error messages and on 
screen clock. 

All the above manufacturers are attempting, in 
varying degrees, to re-join the evolutionary main 
stream of micro computing and avoid extinction, 
Apple has been able to support (although not from 
Apple sources) CP/M for many years, but the use of 
4280 card, and Lisa is soon to have Unix and CP/M 
68. Commodore is reputed to soon be offering CP/ 
M and Unix on its new series machines. Tandy’s 
Model 4, an improved version of the Model III, 
now supports both CP/M and TRSDOS, and the 
Model 16 Unix, 

The Digital Research family is probably the 
largest of the operating system families. It consists 
of the following units: CP/M 80, CP/M PLUS (3), 
CP/M 86, Concurrent CP/M, MP/M, MP/M 86, 
CP/NET, PERSONAL CP/M. 

Itall started in 1977 with Gary Kildall writing his 
‘own operating system for a simple disk system he 
was building for fun, The result was CP/M (Con- 
trol Program for Microcomputers) which was writ- 
ten in 8080 assembler. This was capable of running 
‘on just three 8-bit chips, 8080, 8085 and the Z80, 
and although it had many faults it became the de 
Jacto standard. It is still with us today, after a 
number of revisions, but tends to be known as CP/ 
'M 80 (the ‘80" in 8080) to differentiate it from the 
16-bit version, CP/M 86 (the ‘86" in 8086). The first 
version of the multi-user system MP/M for 8-bit 
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micros was far from perfect, but we have heard 
good things about the 16-bit version, MP/M II. At 
the opposite end of the spectrum, Personal CP/M is 
about to be released for the ‘home’ computer on 
ROM. This is to be a little brother to the disk 
system, allowing greater interchange of software 
(for more details see Computer Answers Jan 'S4 
issue), There is also a networking system, CP, 
NET, but we have never seen this installed. On the 
B-bit side, CP/M plus (or CP/M 3.0) has been 
released, which offers a number of improvements 
bringing it in line with CP/M 86 — whilst still main: 
taining CP/M 2.2 compatibility 


Just when Digital Research was happy to sit back on 
its laurels virtually free from competition, MSDOS 
appeared and all hell broke loose. IBM, instead of 
developing its own operating system for the PC, 
went to Microsoft, world famous for its Mbasic 
interpreter, The end result of this competition has 
been a quantum leap in the quality of documen- 
tation from Digital Research and rapid develop- 
ment (and improvement) of both systems. 

Rather than concentrate on the systems in iso- 
lation, we are going to try and produce a compare 
and contrast section, using the top offerings from 
each company: MSDOS 2and Concurrent CP/M. 

Both systems have time and date stamping in the 
disk directories, background printing (to a spooled 
disk file), automatic program loading and sophisti- 
cated disk handling using cache and hashed direc- 
tories, Concurrent CP/M has a full range of pass- 
wording, good help levels and erase with query 
(eraq). MSDOS 2 has many similarities to the 
multi-user system Unix, but it is not yet directly 
| compatible. It has root directories, a sophisticated 


PROFESSIONAL 


batch system, with utilities to sort out and find as 
well as conditionals. 

In addition, the Unix-like ‘Pipe’ system to re~ 
direct input and output is also provided. The big 
difference though is concurrency. CCP/M can run 
four ‘terminals’ at the same time: one is real, in the 
foreground, and up to three are virtual and in the 
background. Therefore the user can switch from 
one task to another at the press of akey. 


[_ONKFAMLY TS 


Unix appears to be an operating system that arouses 
strong views, but not all good. Whilst scanning the 
texts we have come across wide ranging opinions 
from people who think it is the best thing since 
sliced bread, and others who would not give it house 
room, It first appeared on a PDP-7 at Bell labs (a 
subsidiary of the AT & T company) in 1969. We 
heard that at a Unix conference it was originally 
called ‘Eunuchs’, as it was a castrated version of the 
time sharing system! 

Ithas only recently appeared on the commercial 
scene, as US anti-trust laws prohibited AT & T 
until 1980 from making profits from the system. 
Prior to then universities and similar institutions 
had been receiving it virtually free. The system is 
large and requires a powerful 16-bit (usually 68000) 
machine with at least a5Mb Winchester 

Unix has helped to spread the popularity of the 
language it was written in, C, and Digital Research 
is re-writing all the CP/M systems in the language 
for portability. The system has many complex faci- 
lities ideally suited to the programmer and these 
will be covered more deeply in the next article. 

Briefly, the system is very hardware indepen- 
dent; it has a directory tree structure, and many 
input and output routing facilities. Its passwording 
is particularly good, with many options for access 
control. Its critics highlight the inconsistency of the 
‘command structure, its large size and lack of user 
friendliness. To some extent the latter point has 
been overcome by ‘friendly frontends’, suchas View- 
nix supplied by Redwood, or the menu on the 
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The Osborne | (left) 
portable business micro 
uses Digital Research's 
CP/M 80~ although it hod 
some faults it became the 
de facto standard for 
future operating systems, 


The Microsoft family hos 
many useful prodigies to 
its credit; Unix is an 
operating system that is 
very hardware dependent. 


11% 


COMPUTER ANSWER 


BOS's strongpoints are 
portability, networking, 
multi/single user, and 

good range of basic 
epplications; DPC/OS has 
the advantage of being 
able fo use some of the 
popular single user 
software and CP/M 
compatibility; P-System 
has wide portability, and 
Pick is based ona 
database concept. 
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Fortune system. Another early criticism was 
the lack of packages. Two years ago there 
were very few ~a glance to the end of this article will 
show that this too has been remedied. 


Business Operating System was conceived by CAP 
(Computer Analysts and Programmers), one of the 
larger mini and mainframe computer consultancies 
in the country, CAP was probably the first of the 
‘old’ school to take micros seriously and view them: 
as business computers with a future potential. The 
system was developed complete with its own 
language, MicroCobol (still the only one available), 
helped by approximately £1 million of government 
money from the NEB. 

‘The product was a professional operating system 
with a number of packages all designed for the 
‘office’ environment, using traditional DP tech- 
niques. This was not an immediate success, prob- 
ably because they were too early and the market was. 
not mature enough to appreciate many of its vir- 
tues. MPSL Micro Products Software was formed 
in 1981 as an off-shoot of CAP to support and 
exclusively market BOS. This has proved to be a 
success and the system is expanding quite rapidly. 

Portability is one of its main features, and it is 
available on over 50 machines, from the humble 
Apple I] to powerful minis (such as the PDP 11 and 
the Data General Nova). This is possible because 
each machine has its own specially-written BOS 
interpreter, which then runs the portable BOS 
intermediate code produced by MicroCobol. A 
similar principle is used with P-code (of more 
anon). 

‘The strong points of the system for the user are 
hardware portability, networking, multi or single 
user, a range of basic applications from the sup- 
pliers (database, key word system, word-process- 
ing, full accounts and a calc), and a good number of 
quality vertical market software (for GPs, 
Insurance brokers and so on) from independent 
dealers. 

For the programmer, the system has many utili- 
ties (including library, sorting and menu design), 
three file access types, and print spooling. The 
systems hardware interface is set up on the initial 
installation, and therefore programs do not have to 
be individually configured for screens, and such- 
like. . 


‘A number of systems in the market place such as 
DPC/OS (BRIDOS and MMMOST and others) 
are very generous; rather than share a processor 
amongst a number of users, like Unix would, they 
give users one each. The situation historically was 
that 8 bits did not really have enough power to drive 
anumber of users, hence the more powerful 16 and 
16/32 bit chips. The other tack, which resulted in 
the multi-processor systems such as DPC/OS, was 
if an 8-bit can only drive one user, then provide one 
processor for each user. 

In actual installations each user has a processor 
and 64K RAM, which for all intents and purposes 
is their own computer. Within the system itself are 
one or two other processors controlling the 
common resources such as disks and printers; 
therefore, until the disk is accessed the individual 
Processors will be running at full speed and 
additional users on the system do not degrade per- 
formance. The extent at which disk usage effects 
the system depends upon the applications being 
run: systems such as word-processing have low 
access requirements, but an on-line enquiry system 
will make big demands. 


‘One advantage can be the ability to use some of 
the popular single user software (in single user 
mode of course), and many of these systems offer 
CP/M compatibility, Taking the concept to its full 
conclusion, a number of systems are providing the 
more powerful 16 and 16/32 bit chips in addition to 
the 8-bit options for even more power, and for 
maximum flexibility a mix of operating systems 
within the same machine is also possible, 


Another system which has le portability like 
BOS, and for the same reasons, is the P-System, 
Both operate by having a resident machine specific 
interpreter, which is capable of directly executing 
aan intermediate code—in this case P-code, the 
product of a variety of compilers. 

P-System was developed in 1974 at the Univer 
sity of California in the midst of ‘Pascal fever’ — 
around that time, the Pascal language, according to 
the pundits, was going to sweep all languages away 
(Cobol, Basic and Fortran included) and be the 
dominant language, especially on micros, 

‘The first installation was on the ubiquitous PDP/ 
1and then the Apple II, hence the system's greater 
popularity in the US, where the Apple had its 
largest sales. The system has now spread to 
virtually all the popular machines, and the P-Code 
can be produced from Basic and Fortran compilers 
in addition to Pascal. The system itself is quite easy 
to operate, as all the commands are via menu driven 
options. Additionally, Turtle graphics, one of the 
first portable graphics systems, is available with the 
P-System. 


‘An operating system that is hitting the news at the 
moment is Pick—developed by one Richard Pick 
while at CMC, to run on a Reality mini, It is 
designed around a database language and many of 
the commands are involved with these functions, 
Its nearest equivalent ona micro would probably be 
dBase II, We apologize to any Pick enthusiast at 
present ripping their hair out after reading that 
‘comparison, but most people have not studied data- 
base theory at university: Pick can interact with the 
stored data in the way that dBase commands can be 
directly typed to produce, for example, a sorted 
report. The language is known by a number of 
names, but usually English or Access, and the com- 
mands can be customised by the user to any key 
words they require, 

Facilities to list, sort, count, sum and simple stat- 
istics are all included and this is supplemented by a 
greatly extended (Dartmouth) Basic. Down from 
the mini it runs on a number of powerful 68000- 
based micros and Pick is working on an IBM XT. 
version, running under MSDOS and linked to the 
8087 maths co-processor. Pick has few packages as 
such, but according to the manufacturer, this is 
owing to the fact that applications can be built with 
great case (using the database facilities directly) to 
the user's requirements. To facilitate this for non- 
computer users, a type of program generator called 
System Builder is available, 


‘We have included Smalltalk here not because it is. 
mainstream operating system, but because it 
spawned a way of thinking which may well change 
the very design of operating systems. 

Its first offspring was the Apple Lisa, and its rela~ 
tives are the various window systems that are at pre- 
sent being heavily promoted. It started life at the 
Xerox research centre at-Palo Alto in the US and 
the first ‘product’ we were aware of was a press 
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release on the Xerox Star in mid-1981. This, like 
the Lisa (with which most of you will be more fam- 
iliar) had a mouse and icons. An icon isa screen rep- 
resentation of a real world object, such as a waste 
bin. Files to be killed are ‘pointed at’ with the 
mouse and then moved over to the bin for storage; 
this can then be ‘emptied’ removing the files 
forever. The file can be retrieved before you empty 
the bin, justas in real life. 


In the NCC Microsystems Centre software dire 
tory, a monthly publication, which lists over 3,000 
disk-based packages, lists the UK operating system 
shares as: 


Apple II - 503 
BOS - 51 
CP/M 80 and 86 - 1653 
Lisa - 16 
MSDOS|PCDOS - 952 
P-Code - 86 
Pet - 252 
TRSDOS - 90 
Unix - 246 
Rest . 300 


‘The total is over 3,000 because many systems run 
on a range of operating systems, ‘The number in the 
‘rest’ section consists of dozens of the less common 
manufacturer dependent and other systems. 

These figures give an indication of the battle the 
operating systems are having for a place on your 
machines, The war is being fought for the middle 
ground ~ the popular market; there will always bea 
place for the specialist system, offering unusual (or 
little demanded) facilities to small numbers of 
users, but these have their own territories and are 
not ‘enemies’, 


Punditry can go wrong, so take all com- 
ments about the rosy future of one system 
and the death of another with a pinch of salt 
Magazine articles can have a self-perpetuating 
effect: a couple of pieces on system “X’ will produce 
interest in that area, and readers will want to find 
‘out more—hence more articles. This continues 
until the ‘fashion’ changes. 

Perhapsa better guide to what is actually happen- 
ing are the job ads. During the start of the Unix fad, 
as time went by more and more positions appeared 
for Unix and C programmers this time they were 
right. The trend has swung away from manufac- 
ture-specific systems, and there does not appear to 
beany sign of it reversing soon. 

However, the main reason for the success of 
MSDOS is the IBM PC, which has (arguably) just 
become the most popular small business micro in 
the UK. In the US, in terms of numbers sold, it is 
head and shoulders above its rivals. [BM therefore 
has the power and the user base to change the face 
of micro computing as we know it, if it chooses to do 
so. We are left at present, if we wish to select 
between the two front runners, with a difficult deci- 
sion. Both are ‘good’ operating systems, so a selec~ 
tion must be made on the facilities offered. At pre- 
sent concurrency offers great advantages — but who 
knows what Microsoft has waiting in the wings. 

‘Also keep your eyes open for Pick!) 

‘The best route is first to opt, where possible, for 
suppliers who have provided in the past upgrade 
paths. Second, there is safety in numbers, a large 
user base will keep software suppliers interested for 
longer. If you are thinking of moving up to multi- 
user it would be wise to select even at the single user 
stage systems capable of an casy transfer 
By Eric Bagshaw of the NCC. 
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Guide to buying dust covers: 


* Make sure it 
* It is anti-static. Static can lead to breakdown, especially on printers. 

* It is flame retardant to a British standard. Ordinary covers can flare up alarmingly if 
* 

* 


designed for your particular model. 


they are accidentally set alight by a match or cigarette. 

The on/off indicator light can be seen through the cover as a double check that the 
machine is not left switched on when covered, and possibly overheat. 

It is waterproof, to protect against spilt tea or coffee. Equipment should be covered 
aon during the day when not in use. Keyboards often have to be replaced if coffee is 
spilt on them. 


9 Crown DustCovers 


DUST COVERS AVAILABLE FOR ALL MAKES AND MODELS 
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@ SANYO COMPUTERS 


The hardware and the software! 


The fabulouse new Sanyo MBC 
550/555 with IBM compatibility, 
128/256K Ram, 16 bit (8088), 
MS-DOS, choice of colour or 
monochrome display. Single 
(550) or dual (555) disc drives. 
Networking facilities are 
available. 


Included with the 550 are MS-DOS, Sanyo Basic and Micro Pro's, famous Wordstar and 
Calcstar. With the 555 you also get mail merge, spelistar, datastar, reportstar and 
Supersoft! 


Call us for details, prices and latest news. 
Peripherals 


Printers Epson FX80, RX80, RX80 F/T, Shinwa CP80, Juki, Star Delta 10, Daisy Step 
2000 etc. Also, the fabulous new FT-5001 from KDC. From £199 + VAT. 


Recorder Sanyo DR 101 £39 + £5.85 VAT. Monitors Sanyo and Teco 

NewBrain Computer and Expanded NewBrain system. On special offer. Call us! 
We specialise in NewBrain and Sanyo equipment. Free Delivery (England & Wales) 
Call us by prior appointment only, please. 

To place your order or for more details. 


Ring us on Stevenage (0438) 812439 (tel. access welcome) 
or send Cheque/PO/Access no. to: 


ANGELA ENTERPRISES %, 


4Ninnings Lane, Rabley Heath, Welwyn, Member. 
Herts AL6 9TD. Tel: Stevenage (0438) 812439 FL 
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Ihe meeting of the New 

Technology with a plen- 
tiful supply of risk capital 
has, during the last few years, 
inspired more new business 
‘start-ups’ than ever before in 
this most entrepreneurial of 
industrie 
Many people who have 
micros in their homes or on 
their desk tops, are conse- 
quently looking for ways in 
which to use the computer ina 
new side business. (anything 
that has the potential of adding 
to one’s income should be 
thoroughly explored), Obyi 
ously, not everyone who starts 
upan in-house business will be 
successful, but if you already 
have a micro, and a desire to 
Usefully employ it, then such a 
Venture merits serious atten- 
tion. 

The first question is, of 
course, what kind of business? 
‘The answer is really only 
limited by one’s ingenuity and 
creativity. To be successful 
you need a good idea, a little 
talent, a modicum of aggres- 
sion, a lot of persistence —and a 
good deal of luck. 
there ure two basic direc- 
tions you can take: the first is to 
offer a service to local organ- 
isations along traditional lines 


(databases for clubs, mail 
shots, word-processing  ser- 
vices, teaching, statistical 


analysis)~or you can create 
something new 

If you know something 
about programming, then con- 
sider programming commer- 
cially viable original products 
or offering a service adapting 
existing products, Alterna- 
tively, without any knowledge 
of programming, you could 
take an existing software pack- 
age and provide a specific 
application for it. 

To make this commercially 
viable, you should look for an 
plication where there is a 
sizeable market. Give your 
mind a free tein; a database 
for a newsagent’s delivery 
round ... a database for an 
independent dairy . .. for a vet 
«s+ im fact, customized data- 
bases are the primary area if 
you have a good knowledge of 
how a business operates. 


MARKET AFFECT THE END 


PEOPLE TO THE 


HOW DOES THE ENTREPRENEURIAL N 
USER? AND HOW COUL 


You need to do your home- 
work, researching narrow 
market niches and designing 
specialised products and ser- 
vices to fill any promising gap 
in the market. The justification 
for the market research is clear 
and provides this month's 
‘Mandelin's Mandatory 
Maxim: over the next few years, 
as the computer industry 

xplodes today’s narrow niches 
‘wuld turn into major markets 

A computer on every desk 
top, kitchen table and work 
bench, means (eventually) that 
managers, housewives, and 
professionals—not data pro- 
cessing personnel — will have to 
use them, Consequently, the 
opportunity to build busi- 
nesses, as well as freelance saft- 
ware writing, will grow as the 
years progress. Although 
entrepreneurs now have to 
react quickly to the needs of the 
market place, the pay-off is 
bigger and faster than anyone 
could have imagined 

‘The key to exploiting the 
micro software market is 
making programs genuinely 
user-friendly, and the most 
exciting thing that is happen- 
ing is that it will not be the 
computer ‘establishment’ 
which leads, it will be ‘the 
people’, the ordinary users. 

ast year someone quipped 
that US innovators could start 
up business in their garages 
because everyone had garages 
and they were prepared to 
leave their cars in the street; 
however, in the UK, people 
only had potting sheds, and 
could only use them when the 
plants were not there ~ thus if'a 
project did not come to fruition 
before the plants needed to be 
potted, out went the project 

Looking ut some of the inno- 
vative ideas I have seen 
recently, that quip does not 
really hold up in this country’s 
micro community. But it is a 
grass roots revolution. In 1983, 
the UK computer establish- 
ment was still way behind the 
UK market place. 

For example, the Economist 
Intelligence Unit published 
Financial Modelling with Com- 
puters, The paper is aimed at 
management, and it is not only 


E OF THE SOFTWARE 


D YOU EXPLOIT IT? 


rather boring, but also skims 
over in a couple of pages the 
Programs used on micros the 
biggest. volume market for 
financial modelling! 

‘The financial wizards in the | 
City might also get it very 
wrong too, by providing | 
expansion capital for the soft- 
‘ware company that has market- 
ing expertise rather than a good 
product. With the software 
marketplace still in its relative 
infancy, absolute rubbish can 
be sold successfully if pro- 
moted aggressively enough - 
and the City is already helping | 
some ‘cowboys’ become almost 
household names. 

Although the quick-money 
boys were always with us (and | 
always will be), putting profit 
quantity before product qual- 
ity can only do damage to the 
entire industry in the long run, 
By Stephen Mandelin, a 
computer consultant. 
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AMSOFT 


MACHINE CODE, ASSEMBLER, 
AND BULK DATA HANDLING 
SYSTEMS FOR THE SERIOUS 

SINCLAIR USER 

NO EXTRA HARDWARE NEEDED 
AM-ZXFILE allows you to create data files of 
unlimited size on cassettes from your own basic 
programmes. You can read and write files in the 
same program, and use tapes just as if you had a big 
machine. Ideal for club records & small businesses. 
2X81 and Spectrum versions £4.00 
AM-2XSP will load a saved ZXB1 basic program 
directly into the Spectrum, leaving it ready to run, 
save or edit., No more hours of retyping those old 
2X81 programs. Just load ZXSP into the Spectrum, 
and it does the work. 
Spectrum version £6.50 
AM-ZXMON is a superb machine code monitor and 
operating system which allows you to create, edit, 
run, and checkpoint machine code routines, and to 
save them on tape. You can build libraries of your 
‘own routines on tape, and merge them into new 
programmes. AM-ZXMON is the operating system 
for the other programs below. 
2X81 version £6.00 Spectrum version £7.00 
On the ZX81 you can create assembly language 
source tapes and assemble them into machine code 
using AM-ZXEDIT and AMAZON, running under 
the control of AM-ZXMON. AMAZON can assemble 
programs of up to 6K in size at one time, and accepts 
user symbols, hex., decimal, and string constants, 
and the full Zilog mnemonics. 
Combined pack, two tapes, of AM-ZXEDIT and 
AMAZON, for 2X81 £9.00 . 
On the Spectrum AM-EDIZON is a combined 
editor/assembler with all the facilities you need to 
assemble and save machine code programs fast. It 
can be used to create, edit, and assemble up to 1500 
lines of assembly language text at one time & 
produce up to 4% K of machine code, The code and 
source program can be saved on tape for later use or 
for merging with other programs. Output tapes can 
be added to BASIC programs by the LOAD CODE 
command. Code can be assembled to run at any 
address, at a speed of 800 lines/minute. 
Spectrum version £10.00 
AM-ZXCONV will load tapes created by the 2X81 
versions of AM-ZXMON or AMAZON, and load them 
into the Spectrum; the easy way to transfer machine 
code from one to the other, 


Spectrum version £4.50. 


All prices include VAT, post & packing. Sd patie 
telephone advisory service from 9.00-6.00 Mon-Fri 
and 9.00 until 12.00 Sat. 


AMERSHAM SOFTWARE LTD. 
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HAVING TROUBLE 
OBTAINING QUALITY 
COMPUTER LENGTH 

CASSETTES? ... 


JP MAGNETICS CAN SOLVE YOUR PROBLEM 


10 x C.15 for £4.50 + 50p P&P 
CASH WITH ORDER 


We are specialists in the supply of bulk 
custom wound audio/computer cassettes 


EDUCATIONAL AND 
TRADE ENQUIRIES WELCOME 


VERY COMPETITIVE RATES AVAILABLE 
— CONTACT US FOR PRICE LIST/ 
QUOTATIONS NOW 


0274.731651 


Duplication facilities are available. 


JP MAGNETICS LTD 


UNIT 4, 7 MARY ST, BRADFORD BD4 8SW 
TEL: (0274) 731651 
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GAME FREAKS 


IF YOU WANT JOY... STICK TO US 


We can supply Joysticks for most 
leading micros including Atari, 
Commodore, Oric, 
Spectrum and Dragon. 
For further details 
phone 01-203 6366/7 
and ask for David Bishop. 
The UK's leading 
VULCAT\Y 


Joystick Distributor 
ELECTRONICS LO RECTRAVIDET 
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STOP 


Ask yourself these questions: 


@ Do! NEED instant breakdown service 

@ Can | afford to RENT a replacement 
computer 

@ Am! insured for ACCIDENTAL damage 

@ Am | insured for NEGLIGENT breakdown 

@ Have | financial help to REINSTATE lost 
data 

@ Am| insured for FULL derangement 

@ Are programs I design covered by 
PROFESSIONAL INDEMNITY 

@Am | insured for LEGAL EXPENSES re 
copyright litigation 

@ Have | yet consulted the experts in 

computer insurance 


If the answer to any of these questions is 
NO then contact us: 


‘S ASSOCIATES 


29 Dalton Street, Cardiff CF2 4HB 0222394277 
All computers mainframe to micro, home and abroad 


Ring Round 3007 


INTERFACES 


SPECTRUM DISK 
DRIVES — 


INTERACTIVE 
INSTRUMENTS 


Interactive House 


Great Central Street 


Leicester 


0533 551594 


AMOEBA 
SOFTWARE 


54 WALDEN AVENUE, CHISLEHURST, KENT 
Telephone: 01-857 8999 


LAZE BLAZE 


Superb machine code action. Pit your beam against 
the 2 beams of the computer. Race your opponent for 
the random fuel dumps. For the very'strong of heart, 
battle to the death in the maze. 9 speed levels. Over 
500 Options in this fast moving arena. 


48K Spectrum, 


£5.95 


‘sortwane 


TANK TRAX 

ATWO player game to stretch your skill, Destroy your 
opponents tank betore he obliterates yours, Choose 
the battlefield, fire over the mountains or select 
foothills and have an eyeball to eyeball confrontation. 
Sounds easy, but don't forget as in all real situations 
weather plays an enormous part in success or failure, 
This game is no exception, The wind must be allowed 
forif you have no desire to blow yourself up. 
Uses all the 48K memory of the Spectrum. £5.95 


49K SPECTRUM 


Soon to be found ii 


Jood software outlets. 


you are having trouble buying your copy send a cheque or postal 

order to: AMOEBA SOFTWARE, 54 WALDEN AVENUE, 
‘CHISLEHURST, KENT 

Name. 

Address 


lenclose a cheque'P.0 fort 
LAZEBLAZE[] TANKTRAX(] Please tick choice 
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Fig. 1 (right) shows 
Brainstorm's Master 
‘Menu, which is divided 
into four sections: 
following the ttle in the 
top sections, the next 
section displays the 
commends available, and 
below that is the display 
areas for all or port of the 
disk directory. The bottom 
section prompts the user, 
accepts commands and 
displays the current stauts 
of Brainstorm. 
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IS CAXTON'S BRAINSTORM ‘IL 


fho will write the program that every 
serious micro user will feel they need, 
along with their word-processor, data~ 


base and spreadsheet? Many software developers 
are conducting a feverish search for the answer to 
this question. Caxton thinks it has an answer, with 
the Brainstorm ‘ideas processor’. 

Caxton is an imaginative software publisher: its 
programs aren't pioneering, but they always sound 
as if they are. For example, Caxton’s Cardbox pack- 
age was never sold as a database, but rather as 
electronic cardbox (however, hidden bencath the 
name was a very simple, well written file handling 
package, offering only basic facilities, and by no 
means setting new standards in data processing). 
Caxton has showed that a good program is as much 
about imaginative marketing as advanced software 
technology 

Brainstorm is much the same, only more. In fact, 
it is probably too much. It is effectively a simple 
database, which holds data in a tree structure with 
links between the branches. Caxton says it's an 
ideas processor, which takes your ideas and keeps 
them in some sort of order 

“Ideas processor’ is an appealing though slightly 
appalling idea, conjuring promises of turning 
everyday ideas into strokes of genius. Caxton 
indulges this expectation with relish, claiming in 
the package's documentation that ‘creative thinking 
processes are necessarily of a random, disjointed 
nature, and Brainstorm is able to capture your ideas 
in this form while internally structuring and relat- 
ing them so that they can be re-presented in a more 
organised way’ 


BrainStorm 


STAT 
BILL 


= COM 
-doc 


BRAIN 
woopy 


= COM 
+ BRN 


MIKE 
vIV 


Make selection by pressing one 


Drive:B 


Model name: 


Directory of B: 


|S PROCESSOR’, DESPITE ITS 


ASPIRATIONS, ALL THEORY AND NO PRACTICE? WE FIND OUT. 


“That Brainstorm can gather in your random ideas 
and turn them into some sort of order, and by impli- 
cation into something more useful, is misleading. It 
can do nothing of the sort, Such claims come peril- 
ously close to matching the techniques used for sell- 
ing body-building equipment, You have to do the 
modelling — Brainstorm is merely a tool for creating 
the model 

These claims succeeded in generating much 
excitement at the launch of the package, something 
of a Brainstorm in a teacup. This, sadly, seemed to 
obscure some of the virtues. It is a very neat and 
simple little program;a very helpful planning aid 

Itallows you to enter headings, or blocks of text, 
and put them into hierarchical order. Each heading 
can have subheadings (or ‘dependants’) beneath it, 
and ‘superheadings’ above it, So, for example, if 
you were wanting to write a do-list (a list of things 
to do, for those of you who don’t), you could enter 
the heading "Tuesday", promote it to a superhead- 
ing, and then write a batch of subheadings, like 
‘Ring Jim’, ‘Write article’ and so on, Each of the 
subheadings could be promoted. So “Write article’ 
could be promoted to a superheading, and then the 
proposed sections of the article entered as subhead- 
ings (‘Intro’, Descriptions’). You could even have 
the whole article itself as a set of subheadings, The 
package includes text editing facilities, like word 
wrap, insertion and deletion. 

Your only restriction is memory. There's an indi- 
cator for free memory, so you can carry on until it 
says you're full up, in which case you'll have to save 
something to disk 

The links between the branches of this growing 
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tree of super and subheadings (known as a “model") 
are similarly simple. Every time you enter a heading 
the program looks for ‘namesakes’, which means 
that if an entry matches another, the program will 
give both the same descendants (subheadings, sub- 
subheadings and so on). And if an entry is 
ammended, so will its namesake (if one exists). 

‘Other facilities for moving between branches 
include a ‘Hunt facility, which will hunt fora string 
of characters amongst the entries in the model, and 
‘Jump’, which will jump to a marker (the ‘@” 
character) placed by the user next to an entry. 

Caxton has put a lot of effort into the print/write 
facilities, which are designed to save the model in 
the form of a text file on disk (which can then be 
word-processed) or send it to a printer. You can 
specify the format of the text file/printout, altering 
the line spacing and indents to show the structure of 
the model (for example, with subheadings indented 
once, sub-subheadings indented twice and so on). 
You can print selectively, according to entry or 
from the “(a marker, You can also suppress various 
levels of the model (say, all the subheadings) w! 
can be very useful for applications like program 
development (see Fig. 2). 

‘The other major feature is the merge command, 
which enables you to read text files into the model 
at specified positions. This could be used to read 

ragraphs from a word processed text file into 
appropriate positions in the model. Brainstorm will 
recognise namesakes in the merged file. 

Brainstorm’s uses are many and varied. It could 
be applied to all sorts of applications, and most 
people would find it useful. The manual has a whole 
chapter devoted to example applications, which is 
very useful and emphasises how this package offers 
wide scope for the imagination, 

‘The first example application is an electronic 
diary and address book. You have dates and names 
‘as the headings, and details as the dependants. You 
could have both diary and address book combined, 
with two headings for diary and address. The diary 
‘would have month names as the subheadings, days 
of the month as sub-subheadings, times of the day 
‘as sub-sub-subheadings, what you're doing at that 
timeas sub-sub-sub-subheadings and so on. 

‘The ‘hunt’ command would be used to hunt for 
‘a month, or day, or activity. The current day could 
be marked with the ‘(@” marker. 

‘More ambitious would be to use Brainstorm in 
program development, with the program name as 
the main heading, module names as sub-headings, 
procedures as sub-subheadings and the actual list- 
ing as their dependants. Procedures could be 
repeated at various stages in the program simply by 
typing in their names at the appropriate position in 
the program, and all the dependants would follow. 
‘When it comes to compiling the source code, the 
model could be written to a disk file with the levels 
of the headings and sub-headings which contain 
‘comments left out, 

‘The manual includes full details on the structure 
of the Brainstorm disk files used to,store the models, 
so (as demonstrated in one of the examples given) 
you can write programs that will generate files. 

‘The package includes two useful extras, an i 
stallation and recovery program. The installation 
‘program allows you to set up the screen, printer and 
‘keyboard. If you want to, you can alter almost any- 
thing, from the graphics used for the display to the 
keystrokes needed to execute commands. 

‘The recovery program, called ‘Rebrain’, is an 
interesting addition. It consists of precisely 
nothing, yet you can use it to recover the model if 
the disk crashes during a save. Rebrain uses a 
simple recovery technique well known to CP/M 
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users, CP/M reserves a specific area of the memory, 
called the transient program area (TPA). Even if 
you can’t save your files on disk and the program 
crashes as a result, they'll still be there in the TPA. 
All you have to do is get CP/M to go back to the 
‘TPA. This is done simply by saveing an empty 
file (any name, up to eight characters) with a .COM 
extension under CP/M. Run this program, and CP/ 
M will execute it (with no result, because it's 
empty) and put you back at the beginning of the 
‘TPA, Normally you will then find you are back 
where you were before the program crashed. 

Rebrain uses this simple technique, so you can 
use it with any CP/M program, not just Brainstorm. 

Brainstorm is an interesting, simple and useful 
program, but, despite the boasts, it’s not a major 
innovation. You can (and many people do) use 
many of its techniques, though not so easily, with a 
standard word-processing package, using facilities 
like tabulation, block moves and string search. 

Claims that Brainstorm enables you to make 
better use of ideas are difficult to substantiate, prin- 
cipally because the idea of ‘ideas processing’ is so 
vague. What's processed idea look like? 

It’s well written, well documented, easy to use, 
useful, fun to experiment with, but, for the money, 
insubstantial. Some people have suggested that, 
given its size (14 Kbytes) there should be a cassette 
version for machines like the Sinclair Spectrum. 
Perhaps, bust it works best with a decent word-pro- 
cessor, and you don’t get those on cassette. It would 
bbe put to best use as part ofa word-processing pack- 
age. We hope Caxton gets together with a company 
like MicroPro (who make Wordstar), and offers it as 
an integrated extension, That, or reduce the price. 
By Benjamin Woolley, editor of Computer 
Answers. 


PROFESSIONAL 


/PRIL, 1984 


Fig. 2 (left) shows an 
‘extract from a slightly 
used Brainstorm diary. 


Broinstorm is priced 
£295 (exc. VAT) from: 
Caxton Software, . 
10/14 Bedford Street, 
London WC2E SHE. 
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icroPro’s word-processing package Word- 

Star is the market leader in its field: it 

lalready has options for handling repeated 
text (through the Mail/Merge program), and for 
spelling checking (through SpellStar). 

The latest WordStar releases are on option called 
StarIndex, which allows the automatic production 
of indexes, tables of contents and so on, and Star- 
Burst, a program which allows computer pro- 
fessionals or experienced users to construct 4 com- 
plete system of menus to cushion operators from 
the awkwardnesses of micro operating systems. In 
view of the popularity of the WordStar, we decided 
to examine them in detail. 


StarBurst has two main aspects: its use by system 
builders for constructing systems for users, and its 
subsequent use by operators, System builders may 
be micro dealers and software houses, supplying 
customised systems for clients, or experienced 
users responsible for providing a helpful image to 
less experienced users within their own organ- 
isation, 

At present, StarBurst is available only on the 
1BM PG, but you should be able to buy it for CP/M. 
and MS-DOS systems soon, As a tool for system 
builders, SearBurst allows the construction of what 
itcalls a menu-tree (an example is shown in Fig. 1) 
‘This menu-tree has three levels, and consists of the 
main menu (MAINMENU), two subsidiary menus 
(CUSTMENU and HSKMENU), for tasks (COPYTASK, 
ENTTASK, SAVTASK and RESTASK), and two ‘Help’ 
screens (MAP and ENTHELP), 

StarBurst allows a maximum of twenty levels, 
consisting of menus, tasks and ‘Help’ screens. A 
sub-menu can only be invoked from one superior 
menu option, while a task may be invoked from 
several different menu options. Both the building 
and the use of a menu-tree can be protected by pass- 
words, so that the menu-tree can’t be changed 
except by authorised people (who may be a differ- 
ent group from those who will use the menu-tree to 
carry out tasks) 

Each menu consists of a number of options, each 
activated by a prompt; the exact form of the prompt 
is up to the system builder. Menu option lines may 
not exceed 79 characters, but menus may span more 
than one screen, You can specify a default option 
When building a menu, and can also (whether build- 
ing a system or using one built with StarBurst) use 
the ESC key to get back to the preceding menu level, 
but you can’t get directly back up to the main Star- 
Burst building menu, nor could we find any way for 
system builder to provide this facility for users. 

‘A task is one or more activities carried out when 
invoking a particular menu option. These activities 
are invoked by statements displaying a message to 
the user, telling the operating system to copy afileor 
to run a program such as an invoicing program, and 
soon. A listof the commands which system builders 
can include in tasks is shown in Fig. 2. You will see 
that the list includes some commands for repeating 
commands and for testing results. These facilities 
are not extensive: they are more like those found P 
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ASK 


CHECK 


CLEAR 


MOUNT 
NOLIST 


PAUSE 


PROMPT 


REMARK 


RENAME 
RESET 


RUN 
SET 
SETSBCODE 


Request information (from the operator) 
for a variable in the task 

Make sure a tle Is on the proper drive 
This statement assigns a new value to the 
system CODE 

Clear the terminal screen 


Make a copy of a tle 
Delete (erase) 2 file 
re 


«8 message to the operator 
p the task 


Show each statement to the operator 
before the action is performed 


Make sure a disk is on the proper drive 
Stop the showing of statements to the 
‘operator (see LIST) 

Temporarily stop the task until the 
‘operator presses RETURN 

Give a message to the operator before an 
ASK statement 

Display a builder's comment within the 
task 

Change the name of a file 

Perform a disk reset (used only for CP/M 
‘operating systems) 

Start a program 

Change the logged drive 

Give a value to the system variable 
SBCODE 


Logic Statements 


iF 
ELSE 
ENDIF 


REPEAT 
‘STOPREPEAT 
ENDREPEAT 


Perform the state 


nt following the IF 
statement only when 2 specific condition is 
true If the condition is not true. perform 
the statement following the ELSE state 
ment The condition specified in the IF 
statement must reference the value of the 
system variable, SBCODE. Always end a 
group of IF-ELSE statements with the 
Satement ENDIF 


Perform the statements following the 
REPEAT statement until 2 STOPREPEAT 
statement is encountered. Always end a 
group of statements to be repealed with 
{an ENDREPEAT statement 


We would like to thank 
‘Micro Technology of 
Tunbridge Wells, and 
Richard Ashton in 
particular, forlending us 
‘en /BM PC with colour 


in the ‘Job Control Language’ on many main- 
frames than those ina programming language, 
‘but should be quite adequate for the purpose. 

Help screens (called, rather confusingly, ‘Help 
Menus’ by StarBurst) may be provided any- 
where — indeed, since they are ‘the end of the line” 
they are more like tasks than menus. (You could, of 
course, construct a tree-structure of help if you 
wanted to, by calling the upper levels of help 
‘menus’ in StarBurst terminology.) They consist 
simply of a screen of information which the user can 
read to give more information about the current 
level of activity. 

‘We used StarBurst on an IBM PC with a colour 
monitor, and, in those circumstances, the package is, 
Presented to the system builder in glorious techni- 
colour. The colour is used quite effectively to aid 
the system builder in delineating the various parts 
of the screen, and in showing up options. Fig. 3 


‘shows a black-and-white version of the main system 
building screen, giving ‘Help’ (which can, in the 
usual *Star’ package manner, be turned off if you 
wish), and context information. The commands 
available to the builder show that SrarBurst follows 
the practice of its predecessors in being driven by 
commands invoked from control keys. 

‘The excellent use of colour in showing StarBurst 
to the system builder does not extend to allowing 
him or her to use colour when designing screens for 
the user, and all the user screens we tried had just 
background and foreground (appearing blue and 
white on our monitor), This seemed rather ashame, 
and quite unnecessary — it would be child’s play to 
devise some convention such as the ‘bracketing’ 
conventions used in WordStar to indicate embol- 
dening or underlining, so that the system builder 
could give the benefits of colour display to Star- 
Burst users, 

‘The exact appearance of the screen to the Star- 
Burst user depends almost entirely on the specifi- 
cation of the system builder. Fig. 4 shows how the 
main menu of the menu-tree shown in Fig. J might 
appear on the user's screen. Users of WordStar will 
recognise most of the basic commands which Star- 
Burst provides for cursor movement. An exception 
is “8, which allows the system builder to switch 
between building the menu-tree and using it for test 
purposes. StarBurst can tell whether you have pre- 
viously carried out building work in this session, 
and therefore asks you for the building password 
only if you are entering the build phase for the first 
time in the current session, 

‘The documentation is in two main parts: a 
builder's manual, and a workbook for builders 
which is really a tutorial guide, Given the problems 
‘of documenting (something which can only be used 
effectively in association with programs whose 
names and natures the manual writers can't pre- 
dict), the manual is quite effective. 

StarBurst is an attractive and powerful system, 
which should be quite a help to people putting 
together turnkey systems for less expert users, It is 
an advance on most previous systems of this type in 
its provision of several levels of menu, and its ability 
to carry out several operations within a single tas 
Most similar systems do not provide an easy way to 
allow for the first feature, and only permit the 
second through the use of operating system’ 
‘batch’ facility (SUBMIT in CP/M, .BAT in MS-DOS), 
However, itis more expensive than most of its com- 
petitors, at £125. 


While StarBurst is a general-purpose tool for 
system builders, Star/ndex will be of interest to a 
quite specific group of WordStar users, namely 
those who need to process long documents, How- 
ever, it will interest many people who fall into that 
group, but who do not need to produce indexes to 
their documents, since it contains other useful 
features, These are implemented by a combination 
of ‘dot’ commands and embedded control charac- 
ters, just as in WordStar itself. Fig. 6 shows a list of 
the available commands and control characters, 
while Fig.5 shows on the left some sample text 
including commands and on the right the way in 
which parts of the text would be printed. 

‘Star Index allows the user to exercise overall con- 
trol over the numbering and printing of chapter and 
section headings (up to four levels deep) and the 
numbering of figures and tables, but to cope with 
the details automatically. So if you number section 
headings successively —using, say, 1, for the first 
level, 1.1 for the second and so on, you can include 
‘directives’ to StarIndex to indicate the level > 
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dBASE II® is, quite 
simply, the best-selling 
database management 
system made for any 
computer, ever. 

And because it is so 
powerful yet so easy to 
use, it has become the 
standard for managing 
data with a micro- 
computer, 

Over 150,000 users. 

So far. 
Doctors and lawyers, accountants and 
salespeople, stockbrokers and students, 
big businesses and small are all managing 
their data better with dBASE II. All over 
the country, around the world, users have 
found that dBASE II is the best solution to 
all their information needs. 
Knowledge is power. 

With dBASE II, you can quickly and 
easily create a full business information 
system that does exactly what you need 
done. A system that will handle today’s 
problems yet grow with you. 

Allof your data is at your fingertips with 
dBASE II. Using simple English-like 
commands, you add, delete, edit, display, 
print and manipulate your information. 

Once you've decided on what you want 
done, you save the instructions so that 
even your least experienced personnel 
can perform the most complex business 
functions with two words: Do Invoices, 
Do Payroll, Do anything that needs to be 
done. 


A legend in its own time. 

Already, books have been written about 
it. Hundreds of independent businesses 
are based on it. And other microcomputer 
programs measure themselves against 
dBASE II 

To see why, visit your nearest computer 
dealer and ask for a demonstration. Then 
take a package home and use it for 30 
days. If it’s not everything we said it was, 
retumn it and get your money back. 

But we think you'll keep it. 

Can over 150,000 users be wrong? 

For the name of your nearest dBASE IT 
dealer, contact: Ashton-Tate (UK) Limited, 
Cofferidge Close, Stony Stratford 
MKI1 IBY. Telephone: 0908 568866 


ASHTON ‘TATE 


<@BASE ts arepisered trademark of Ashton Tate 
*Ashton-Tate 1983, 
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Contact us for our expert advice on all your Interfacing problems 
It's not just a question of plug in and lets go. There are now over 200 different connector 
situations. How do you know that your computer will accept the printer of your choice? We at MicroGeneral 
donot sell boxes off the shelf. As computer engineers we help you to choose and install the right printer for your computer. 
The advice is free and it could save you some embarrassing mistakes — Buy from us for peace of mind, 


ACT APRICOT with a juicy 1.44 MBytes! | MICROLINE LOW COST PRINTERS 


s computer that 0 
(oe ad 1a) vague wah pews © UP to 25% faster thru-put than nearest rival 
sitar ge an ey = Near letter quality (92/93/84) 
feminawosiedc sms TOUse Ideal printer for business systems 

Irerrecin igh Re ni i 

LL sei Rese © High Res Graphics (92/93/84) 


8 sw 
cy 


al 


ss sg a n  s t vet io 
“eee 
Seine winnon spa,” “wtn ah—€1800 lncldes Nigh Res mente | High speed serial interfaces avilable 


Mass gn ter ae 984-725 SNY DOUBLE Sr 


TRADE or PRIVATE CUSTOMERS take advantage ofour 
INTERFACING CONSULTANCY 


COMMODORE 64 
SPECTRUM TANDY 
ATARI SHARP 
BBC OSBORNE 
APPLE SIRIUS 
NEW BRAIN SAGE 
ORIC and more! 


EPSON MATRIX PRINTERS — | BROTHER HAI5 : i ; CUMANA 


DAISY WHEEL 5 | [ee 
iT 4 
colour priting end 


per & Sub Script 1 


. si — = < SLIM-LINE DISK DRIVES 
roportional spac Pesci Fort Det Pp 
EPSON AXBOT 100 cps £245-+VAT a aE | | a 


EPSON ARBOF/T 100 cos S265-+VAT | EIOTSTUNSTOETNTGAMESARTENT | cons esdron ss 
EPSON FXB0 © 160 cps £385+VAT MEWATATUATIE) | coet0s ave0 ecko 
EPSON MX100 100 cps £415+¥AT HE RM ES 612 HERMES 615 | Spee ee var 

EPSON FLIOO 160cps £409-HIAT | wcemmatsmrcnince | COLOUR | | cunanArior oskanua, 


£2400 + vat (POST FREE)~£9.00 NO VAT 


MICROLINE 80 for SPECTRUM wicroiine 80, ntertace and Cable tor <E SPEGIAL OFFER 
your SPECTRUM with SCREEN DUMP Software 500 Sheets of Listing Paper poo theers 


ic ro @ Always call for the best possible price FX ZZ Access/Visa 
Generali unit 25, Horseshoe Pk, Pangbourne, Berks RG8 7JW. Tel: (07357) 4466 


612 


Tequired, and let Star Index control the actual num- 
bering. Then, if a section is inserted between two 
others at the same level, you don’t have to go 
through and renumber all the subsequent sections. 
‘The indexing facilities are simple but highly 
effective. Any index entry may be a master entry or 
general entry, with the difference being indicated 
by emboldening the page number of the master 
entry. Either type of entry may bea main entry, just 
aone line entry on its own, such as ‘Bow and arrow’, 
or a sub-entry, such as ‘Exploration, early’, which 
would be printed with the world ‘early’ on a new 
line and indented, Whatever the format of the 
printed result, the indexed word or phrase may 
either be embedded in the body of the text, as in the 
example ‘horseless carriage’, or what Star Index 
calls a ‘supplied entry’, that is some text which is 


@ paraphrase of the text referred to rather il '@) 4449 O)NP-VE 


than being actually included in the text—asin 
such phrases as ‘Hunting, inventions for’. 

‘The manual is quite helpful, and should pose no 
problems. The typographical conventions used to 
print-out the table of contents, index and lists of 
figures and tables are under the control of the user. 
StarIndex starts with default styles for these, such 
as emboldening of the page number of a master 
entry in the index, but you can change these con- 
ventions by using the STYLE option to set up format 
descriptions of your own, thus StarIndex provides 
some powerful features for building tables of con- 
tents and indexes, and should be very useful for 
WordStar users who need more extensive facilities 
for processing long documents. 

By Kathy Lang, a computer consultant. 


Storindex is available on 
all the systems for which 
WordStar is provided, 
and costs £116. Both 
StorBurst ond Starindex 
ore available from 
Tamsys of Windsor (as 
given below). 

Tams 
Pilgrim House, 

2-6 Wiliams St, 
Windsor, 
Berks SL4 1BA. 

Tel: (07535) 56747. 
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Extensions of Our Bodies 


«Il Inventions, 10000 B.C. - 1500 A.D. 


4p 
10000 B.C, - 1500 A.D 
AL Hunting, inventions for 
arms, enhanced our hunting ca 
“Pwheel"P led to the building of roads and 
Al Trade, early 
:IM Exploration, early 
mobility for exploration and trade. The use of 
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“IL Inventions, 1500 A.D. - 1880's 


We, as thinkers and creators, have always reached for new 
. to improve and elevate the 
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‘We. an thinkers and creators, have always reached for new ways 


‘open new path into the future 
1.1.1, Rxtensions of Our Bodiee 
1.11.2, 10000 Bo: = 1800 A.D, 


‘The bow and arrow, early extensions of neolithic 


ID Level 4 Headings (secondary subsections) 


1D Eoerey 
1500 A.D. - 1880's car, 3 
The obsession with fight led to the creation of exploration 
“ll Flight, hot-air balloon arly. 1 
AK Balloon, hot ai 
the hot-air balloon and fantasy became realty 
‘The early “Phorseless carriage"P increased our speed 
Identify Chapter and Section Headings: 
IA*Level | Headings (chapters) 
“IB Level 2 Headings (sections) 
IC Level 3 Headings (subsections) 
ME ¥ 
Hot Air Balloon See print and format options 
Identify Figures and Tables: 
- AE. Figures 
. KD AT Tables 


A> STARINDX inputfile outputfile formatfile 


P filename,TOC P filename.St 


P filename.IDX. 


Identify Index Entries: 
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-IM Master Supplied Entry 
General Supplied Entry 
“P*Ktext"P°K Master Embedded Entry 
“P’Ptext’P"P General Embedded Entry 


TA BUSINESS SOFTWARE 


The Alphatronic Personal Computer makes playing, learning 
and working more fun, more fullfilling, more rewarding. But 
when you put it to work, then it really means business. In 
fact it’s probably the cheapest way to access business 
programmes through CPIM software. 

The games first though — enough for the most ardent 
player. Some just plug into a socket at the back, with th 
own 16K Rom module. Others can be played from virtually 
any cassette recorder. There are arcade games to sharpen 
reflexes and test imagination. Educational programmes to 
increase knowledge. plus chess and other traditional gam 

You'll benefit from the learning programs. There are 
cassette instruction courses on writing programs in BASIC. 
Other cassettes get you and your family off to a flying start 
into skills like typing, household budgeting, tax returns and 
investment management. And of course there’s our own 


instruction and BASIC interpreter manual. \Ip 

Now to business. The Alphatronic PC is unusual in na 
giving you low-cost access to a complete version of CPIM, }40 
the world’s most popular operating system for business 
software. You just connect up one or two floppy disc drivesies 
and a printer, then you can run a whole host of new nal 
management programs: office word processing, business itat 
ccounting packages and financial planning — the choice sou 
tremendous. 

The keyboard is a real delight compared with ic 
competitive models. There are very few confusing mult! 
function keys, and a really professional numeric keyp: 
included. Six separate keys can be programmed and an 
indexed for special routines. And the full alphanumeric 
keyboard is just like a modern electronic typewriter 

You may recognise the keyboard, because the 


FC means business 


/ 


hatronic PC is from Triumph Adler, leading European 


wfacturers of business machines, who supply offices in 
ountries worldwide. 

That means real commitment and continuity in 
ign, engineering and software support. For instance, TA 


4e Sure you can get everything you'll need — ribbons, 


onery, disks, upgrading peripherals — from just one 
0, 
So you play and learn on the Alphatronic PC, and 
good value for money. Or you can really make it work 
w, Then you'll really see what it's worth, 
For you, your family and your business, get your 
son an Alphatronic PC now 


TA BUSINESS HARDWARE 


iu 


Please let me know where | can try the Alphatronic PC. 


Name: 
Address: 


Telephone: 


y qs TRIUMPH-ADLER 


Triumph Adler (UK) Limited, 27 Goswell Road, London, EC1M 7AJ. 


Telephone: 01 


1717 


Fa 
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othing is more frustrating than to be told 
by a dealer that your broken micro is out of 
warranty and there's nothing that can be 
done—or worse, the line that if you didn’t buy it 
from them, they can’t help. 

However, the good news is that decent micro 
repair firms are springing up all over the country to 
cater to this. With an increasing number of busi- 
nesses using micros; there is also a need for 
repairers who can fix faulty machines swiftly, so 
let's look at the kind of services available and the 
pitfalls to watch out for. 

Although the easiest micro to get someone to fix 
must be the IBM PC, there are people who can cater 
for Dragons, Orics and Spectrums. 

The best way to keep your repairs bill down can 
be to take out some form of insurance against fail- 
ure. Prism Microcare operates such a service in the 
form of a contract which covers the micro for 12 
months after the actual manufacturer's warranty 
has expired. The scheme covers the cost of parts 
and labour following mechanical or electrical 
breakdown. It costs £14.99 for micros retailing up 
t0 £250, and £24.99 for micros up to £500. 

A similar scheme is offered by Computence for 
owners of business micros. Taking the form of an 
extended warranty it costs on average around five 
per cent of the value of the hardware. Itis available 
for most parts of the UK except Northern Ireland 
and the Channel Islands. Typical machines are the 
IBM PC, Apricot and Epson QX10, but Commo- 
dore 64s could be covered provided you are willing 
to pay Computence’s minimum charge, 

While Prismand Computence operate what are 
in effect insurance policies, neither actually carry 
out the repairs themselves. For this reason you may 
wish to take advantage of the maintenance contracts 
which most repair companies can offer. These can 
vary from a charge of between four per cent and 12 
per centof the cost of the hardware. 

Quest, for example, will start its contracts from 
day one if you like, since it can offer a service over 
and above the manufacturer's own warranty 
Although no company actually said so, itis implicit 
that if you actually buy your micro through the 
maintenance company you could expect some kind 
of discount on the repair contract. When contacting 
4 repair firm, itis best to establish just what kind of 
repair service it can provide. There are basically 
four main types of service, nearly all of them aimed 
| at business users. However, if your Spectrum is 
Vital to the business, it is not just large system 
owners who could benefit from such contracts. 

‘On-site maintenance is the best-and most 
expensive-type of repair contract, where the ser- 
vicing company agrees to send an engincer within a 
given call-out period and effects the repair on your 
premises. In such cases, most repairers will leave a 
replacement item if the engineer has to take the 
faulty machinery back to base. 


LOOKING FOR 
A FIX? 


WHAT SHOULD YOU DO WHEN YOUR MICRO SYSTEM BLOWS 
A FUSE (OR TWO)? WE LOOK AT V 
MUCH IT'LL COST. 


‘HAT CAN BE REPAIRED, 


A very similar service is where the repair 
company sends over a van with a replacement unit 
and returns your machine when it has been fixed, It 
iy sometimes cheaper to take out a contract where it 
is up to the owner to take the defective item into the 
repair company’s own workshops. 

Finally, for those micro owners on a tight budget, 
there are mail repair companies, such as TV Ser- 
vices of Cambridge, who operate a fixed price ser- 
vice where it costs £11.50 to have your ZX81 fixed 
or £18.75 to cure your Spectrum, The important 
proviso here is that you haven't changed the micro 
beyond recognition with a multitude of add-ons. 

So far we have only been considering the micro 
itself, but figures have been produced to show that 
the CPU itself is the least likely component to fail 
and the printer is most likely to go down; after that 
comes your floppy disk drive, followed by hard 
disks, Again this is a point to check should you be 
considering taking out some kind of maintenance 
contract or insurance, It's not going to be much use 
if you try to get your system fixed only to find that 
your floppies aren't covered! 

For the impecunious micro owners who can’t 
afford such luxuries as cover, there are specialists 
such as North Amber who are ready and willing to 
repair your Epson printer or other such periph- 
erals, Preventative maintenance is another service 
which can be provided for those owners who don't 
want to carry it out for themselves. The big repair 
companies can send engineers to your premises to 
service your printer or other peripherals, which can 
be done ata slack period when it suits your work. 

Keeping the micro clean can help to prevent fail- 
ures too, and there are micro ‘valet’ companies like 
Screencare: not only will it clean your screen, it will 
blast the dirt out of your keyboards and clean the 
heads of the disk drives. DIY enthusiasts are not to 
be left out, because cleaning kits are available to do 
the work yourself. 

For the business that owns more than one micro, 
the maintenance companies are more than willing 
to negotiate a discount for bulk. Another interest- 
ing ploy is that the companies which have tradition- 
ally been involved in mainframe repairs are now 
moving into the micro market: thus it is quite poss- 
ible to persuade a company like Computer Field 
Maintenance not only to fix the DECs but to extend 
their cover to include your IBM PCas well, 

Prior to researching this article we'd had the f 
ing that the cheaper micros were not covered. A 
look at our repairers guide (Fig. 1) shows this to be 
untrue —a heartening state of affairs. One final tip 
don’t worry if there does not seem to be anyone on 
your doorstep. The addresses given are mostly head 
offices, and they could very well have a branch near 
your area, So you shouldn't have too much trouble 
getting fixed-up. 

By Tony Dennis, deputy editor of Computer 
Answers. 
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jero System 
Maintenance, 

Unit 16, Westmead 
Industrial Estate, 
Westlea, Swindon, Wilts. 
Tel: (0793) 45346, 
(Apple, BBC, CBM, 
Epson, Sinclair, Torch.) 
North Amber, 
Conberry House, 
Tolworth Close, 
Tolworth, Surrey. 

Tek: (01) 390 4074, 
(Printers, Epson, 
Osborne.) 

Prism Micro Care, 
Wellington House, 
Ashford Read, 
Maidstone, Kent. 

Tel: (0622) 57161. 
(Warranties.) 

Q-Com Computers, 


AN Electronic, 

1308 North Lane, 
Aldershot, Hants. 

Tek: (0252) 25608. 
(Micros and Peripherals.) 
Astronics, 

Unit 2, Eastern Industrial 
Estate, 

Jackson Close, Cosham, 
Portsmouth, Hants 

P06 1QW. 

Tek (0705) 3266223. 
(CBM, BBC, Dragon, 
Lynx, Oric.) 

Atlantic, 

217 Devonshire Road, 
Forest Hill, 

London SE23 3NJ. 

Tel: (01) 291 2223, 
(Sirius, Superbrain, 
Televideo.) 

Cable and Wireless, 


‘Monaco Hot 


21 Glosshill Street, 
London SE1 

Tel: (01) 261 1712. 
(18M.) 
Computence, 
Warwick Chambers, 


14 Corporation Street, 


Birmingham B2 4RN. 
Tel: (021) 643 7113. 
(Warranties.) 

cps, 

Downham Read, 
Ramsden Heath, 
Billericay, Essex 
M11 1PU. 

Tek: (0268) 710292. 
(Apple, 18M, Sirius.) 
Computer Field 
Maintenance, 
Excell House, Trust 
Industrial Estate, 
Wilbury, Hitchin, 
Herts. 


Tel: (0462) 51511 

(All mokes.) 
Computercare, 

13 Redeross Street, Old 


Market, Bristol BS2 OBA. 


Tel: (0272) 25183. 
(Apple, IBM.) 
Computer Terminal 
Services, 

Bryant House, Bryant 
Road, 

Strood, Kent. 

Tel: (0634) 724333. 
(pple.) 

DIT Maintenance, 
58-64 Northfield Road, 
Kings Norton, 
Birmingham 830 1H. 
Tel: (021) 459 5959, 
(Apple, BBC, IBM, 
Osborne, Sirius, 
Superbrain.) 

Data Type, 


Uantarnam House, 1 


Uantarnam Industrial Ser 
Park, Cwmbran, Gwent. 


Tel: (0633) 71177. 
(BBC) 

GCS Bus Shop, 

13 Mount Road, 
Hanworth, Feltham, 
Middx TW13 6JG. 
Tel: (01) 898 5251. 


Sage.) 
Hells, 


Town Road, Stoke-on- 


Trent, Staffs, 
Tel: (0782) 280251 
(Apple, CBM, IBM, 


Road, 
Calne, Wilts. 


Tel: (0249) 813771. 
(RML, Winchester Disks.) (Apple, CBM, Sharp, Sirius) 


(Approved Apple, NEC, 


Bristol Street, 
Birmingham B5 7AS. 

Tel: (021) 6227165. 
(Apple, BBC, CBM, Sirius, 
Superbrain, Televideo,) 
Quest, 

School Lane, Chandlers: 
Ford, Hants SOS 3YY. 
Tel: (04215) 66321. 
(Fortune, IBM PC, Sirius.) 
Screencare, 

263 Lower Addiscombe Re, 
Croydon CRO 6RD. 

Tel: (01) 654 9538, 
(Cleaning.) 
Telemaintenan 
1-3 Ship Street, 
Shoreham-by-Sea, 
W Sussex BN4 SDH. 
Tel: (07917) 61444, 
(Transtec.) 

Terminal System 


04 


Four Lanes End, 

Horsley Woodhouse, 
Derby DE7 6AY. 

Tel: (0332) 883333, 
Trident Enterprises, 

37 Linden House, 
Common Read, Langley, 
Slough, Bucks SL3 8TT. 
Tel: (0753) 48785, 
(CBM, Spectrum.) 

TV Services, 

Cheston Mill, Frenches 
Road, Cambridge. 

Tel: (0223) 358366. 
(Sinclan 
Peter Williams, 
Williams House, 

821 Woolwich Road, 
London SE7 BLS. 

Tel: (01) 8557104, 
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CYBOTRON 


Robots are marching relentlessly 


ing. three special 
‘BRAIN WAVE - GRUNT 


J'S./KB oF TWO JOYSTICKS 
£7.98 


Trade Enquiries: 
29 WEST HILL DARTFORD KENT (0322) 92513/8 
Mail Order. 

8 HIGH STREET HORLEY SURREY 

24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 

50p POST & PACKAGING 


Reatenesit 1 
\ 


SPACE PILOT 
Realise your dreams of being king 
of the open skies. Fly. your 
fircraft into unrelenting dog fights 
‘with enemy fighters. Prove how 


‘weil you can handle your craft 
Five stages of sper scene 
graphics. Two player option, 

as. 27.95 
ZODIAC 
An arcade adventure of awesome 
proportions. The ‘evil powers of 
hall have scattered the signs of 
ZODIAC in the 400 chambers of 


THE ABYSS, You have ta ind and 
e way by 


£7.95 
JUNGLE DRUMS 


Join the action packed sata 


fan ancient “Aztec temple 
Crocodiles, the anakes and the 


3D TIME TREK I 
KB/S. £5.95 
GALAXY 

KOS. £7.95 
SKRAMBLE 
as. 


£7.95 
KONG 
KB/IS. £7.98 
MOON BUGGY 
4s. £7.98 
HEXPERT 

£7.95 


as. 
THE DUNGEONS 

KB £6.95 
DARK DUNGEONS 
KB. £6.95 
COSMIC COMMANDO 
4S./Stack Light Rifle £5.95 
INDIAN ATTACK 
4S./Stack Ught Rifle £5.95 
STAR BASE DEFENCE 
J8./Stack Light Rifle £5.95 


WHAT'S THE PRICE OF 
IMPROVING YOUR 
IBM PC? 


£9.50. 


It may seem incredible, but the worlds most popular and successful personal 
computer can be improved by a relatively modest outlay. 
£9.50 buys you the first issue of PC Disk Magazine, the new and unique magazine 
dedicated to helping you make the most of your IBM PC. 
In this issue, you'll find 11 useful, specially designed and ready-to-use programs 
‘on a floppy disk. together with a detailed manual to ensure you make full use 
of them. 
‘There are programs to help you in your business life. 
Programs to help with personal finance. 
Programs to help with data presentation, 
And programs to help you relax. (There are a couple of new 
games on each disk) 
Issue by issue, PC Disk Magazine builds into a definitive 
software library for IBM PC users. 
‘Take advantage of our special introductory price 
now by filling in the coupon on this page. Send it to 
C Disk Magazine, VNU Business Publications BV, 
5 Frith Street, London WIA 2HG. 
's the cheapest way to improve your IBM PC, 


isk Magazine, VNU Business Publications BV, 53/55 Frith Street, London WIA 21 
For just £9.50 you can buy Issue One of PC Disk Magazine. 
lease complete this coupon and send today. 


| sane 
Job Tie 


| Company. 
Address, 


| T Jenclose a cheque made payable to VNU Business Publications BY, 


| Please change my Access/Visa/Diners Card No: 


run Damages oy aks wie rpacet at charge Ofer sues oan aay 


Over 5,000 permutations 
in this game of skill for all 


* ages. i 
DINKY DIGGER Gpectumsekask88c®? =~ DENGWWYN 
itssuperfastfuriousand, °°" Naas 


as mean as they come. As the temperature rises, 

(Spectrum 48K) strange happenings begin 
in Pengwyn’ frozen world, 
(8BC'B' Electron) 


suagtowssi0_g (§) POSTERN 


* & PRINTERS * *& 


Price 
BROTHER exvar 

Hat £449.00 

Hats £349.00 

R28 £549.00 

P22 £130.00 

era £182.00 
CANON 

PJN080A 408 £389.00 

PW1080A 160ep5 £273.00 

PWITSEA 160cp= £338.00 
DIABLO 

620 AP £1325.00 

SHEET FEEDER £490.00 
EPSON 

RX OT £215.00 

RXAOF/T £242.00 

Fxo £329.00 

MX OORT £375.00 

PxA00F/T £430.00 

MANNESMANN TALLY 

wero £198.00 

MTe0 £419.25 

nri80 £600.00 

PIKY PLOTTER £505.00 

NEC 

2010 20ep8 £645.00 

3510 35co8 €1149.00 

70 85eps £1499,00 

‘OKI MICROLINE 

Ki 80a, 

Oxi 82a 

Oni saa 

OKI a4A(P) 

OKI Aas) 

Oxi s2P 

OKI 93 

oxi 925 

oKI935 

OK} 24108 


MAYFAIR MICROS 


TOP SAVINGS 


‘ume 
945.80 
9/55 80 
114080 
11/5580 
SHEET FEEDER 
RICOH 
RP13008 
RPTe00s 
RPYEOOS SHEET FEEDER 
P1600S TRACTOR. 
FLOWAITER 1600 
SEIKOSHA 
GPr004 
‘Ge250x 
GP700A Colour 
STAR 
GeMInt 10x 
GEMINI 18x 
DELTA IO 
DELTAIS 
Tec 
1550" 
STARWAITER F040 
STARWRITER F058 
SHEET FEEDER 


PRINTERS - OTHER 


ANADEX OP 8500 500ce5 
ORE 8925 240co8 
FUJITSU SPE 
HERMES 612¢ 400ces 
‘Suet e100 

‘OUIvET THK. eT JPYOr 
OLYMPIA ESW103 
SHINWA.CPBO 

SMITH CORONA TP 


PRICE 
evar 


x MONITORS & VDU's *x 
£228.95 


ANC t4in Hi-Res 


Lend (NEC J8201ME £185.00 
Bde eet ae 
ap econ Be 
ieee eects BB 
ii ft TELEVIDEO 910 VOU £489.00 
*e& COMPUTERS ** 
pe eure 
EE mcs 
ae See 
xd ‘SIRIUS 
c17s90 atk ie 
£349.00 125k MEMORY EXPANSION 
HAR Giese 
aa ere 
fa Sue 
= 
anes naveno 
ae fuses 
ouvern 
a crmon 


SPECTRUM 40K 


362 YORK ROAD LONDON SW181SP_TEL: 01-870 3255 


Ring Round 5207 


= 


MOVE IT! 


Please send me: 
CO GIANTS'S DINNER and other games. 


(o GRAPHICS SUBROUTINE on cassette plus instructions. 


FWLER S.CFTWARE 


OFFER THE LATEST TECHNIQUES in GRAPHICS 
DRAW IT! & WITH DRAW15 


aE WITH GRAPHICS 


SUBROUTINE 


(‘the demo. graphics (cartoons) were great. Best I've seen!"~ D. Godfrey, Cornwall.) 


( DRAW15 on cassette plus instructions & 50 grids. 
( DRAW15 listing only plus instructions & 10 grids 
050 grids 


<< 


FOR THE SPECTRUM 
(BOTH 16K & 48K) 


Ss EE IT! IN ACTION IN ““GIANT’S DINNER & OTHER GAMES"" 
[COUNTING, SPELLING & COLOURS FOR 3 YRS UPWARDS] DARE YOU 
REFUSE THE GIANT HIS FOOD? CAN YOU RESCUE THE THING IN THE TREE?. 
WHICH MONSTER CAN EAT THE SLIME? YOU MUST DECIDE! 


Please enclose cheque/P.O. with order TOTAL. 
(Prices include p. & p.) 
NAME (Mr/Mrs/Miss) 
ADDRESS... atts 
= (Postcode) 
Ring Round 5208 
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48K Spectrum 
SPECTEXT 


A FULL WORD PROCESSING SYSTEM 
FOR ONLY £13.95 inc VAT 


This full word processor program, combines text 
formatting and handling facilities with file main- 
tenance and merging. In addition to letter and 
report writing, this allows the user to maintain 
files of (for example) addresses. The program 
will then automatically fit these into relevant 
positions in a stock letter. 

* Prints to any line width on ZX or full size 
printer. Includes software for Kempstone Hil- 
derbay and Interface 1 ports. 

* Approved by Silver Reed for use with EX 43/ 
44 typewriters, 

07 0847134 

Both Programs Support Cassette 


or Microdrive Files! 
PROFILE 2 


A SPREADSHEET FILE HANDLING 
SYSTEM FOR ONLY £13.95 inc VAT 


this file 

handling system enables you to really use your 

spectrum as a data management system for all 

kinds of filing, record keeping, mailing lists, 

indexes and catalogues. PROFILE 2 makes your 

TV screen a window onto a giant spreadsheet 

file. Each record occupies a single line. 

* Makes full use of spectrum colour facilities 

* Provides a complete range of functions, i.e. 
entry, deletion, insertion, find, validate a 
numeric field, total numeric fields etc. 

* Prints out text mixed with sections from 
records 

* Fully definable field size and number 

07 084741 x 


kx Help cards: A postcard to send direct to 
Our software support service is enclosed if you 
have any problems. +4 


An upgraded version of PROFILE 1, 


ORDER FORM 


copy/copies of SPECTEXT 
copy/copies of PROFILE 2 


Please send me. 
Please send me 
lenclose£ 
Signature 
Name 

Address. 


Please send further details of books 
and software in this series, 


McGraw-Hill Book Company (UK) Limited, 
Maidenhead, Berkshire SL6 ZQL, England. 


‘Ring Round 5209 


BBC MICRO REPAIRS 
by MICROFIX 


ACORN AUTHORISED SERVICE CENTRE 


We will repair your faulty BBC micro, 
disc drive or monitor quickly and at 
a reasonable charge. Most repairs 
cost between £10 and £20, 


We can also offer extended warranties 
on all your equipment. 
Send S.A.E. for full price list. 


Phone 01-969 0819 
or call in at 
191 Freston Road, 
(Latimer Road Tube) 
London W10 


and ask for Mark Duffill or Derek Mullings. 


Ring Round 5210 


THETFORD CB AND MICROS 


THE THETFORD HOME COMPUTER 
SERVICE CENTRE 


Specialists in Spectrum maintenance 
as well as all the home computers 


NOW IN STOCK COMPUTER 
HARDWARE 
AND 
SOFTWARE 


including a SOUND EXTENDER 
manufactured for the Spectrum 


ONLY £8.95 


For further information please 
contact: Pete Auster on 0842 61645 


Open 7 days a week 
EN 9.00 until 6.00 
THETFORD CB AND MICROS 
21 GUILDHALL STREET 
THETFORD, NORFOLK IP24 20T 


Ring Round 5211 
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Advanced Graphics with 
the Sinclair ZX Spectrum, 
byIO Angell and BJ Jones. 

ce yourself as the Miro of 

micro graphics? Or per- 

haps you'd just like to 
present some information pic- 
torially? Whatever your 
interest in computer-generated 
pictures, you'll probably find 
something for you in Advanced 
Graphics for the Sinclair ZX 
Spectrum. 

The first thing that should 
be pointed out is that the 
‘advanced? in the title means 
just that: many of the tech- 
niques presented are very com- 
plex and require a good know!- 
edge of maths if you're to 
understand them. ‘The auth- 
ors’ style is rather dry at times, 
and the book reads rather like a 
textbook, which is really what 
it is-the sheer quantity of 
material covered necessarily 
Jeads to a rather compressed 
treatment, 

‘The book assumes a famili- 
arity with Sinclair Basic, but 
does start with a look at the 


graphics-related features of the 
language which are essential 
for the rest of the text. Many of 
these features are illustrated by 
a game, which is fairly trivial, 
but fun all the same, 


‘The next chapter turns to 
more serious matters, looking 
at the mapping of arbitrary 
objects in two-dimensional 
space to pixels on the screen 
Our introduction to two- 
dimensional graphics comes in 
the form of routines to draw 
polygons and abstract patterns. 

After this relatively inoc- 
cuous beginning we move on to 
some pretty heavy co-ordinate 
geometry. The topics covered 
include the vector represen- 
tation of lines in two-dimen- 
sions, and a very important 
little routine which clips any 
fines we might ask the cot 
puter to draw, so that they 


don’t go off the edge of the 
screen. 

‘The maths gets even harder 
in the next chapter, where the 
use of matrices to perform 
transformations is introduced, 
along with the techniques used 
to draw complicated pictures 
from simple building blocks 
All these techniques are later 
extended to three-dimensions, 
where the added complication 
of projection from three to two 
dimensions is required. If you 
don't know the difference 
between orthographic and per- 
spective projections, you will 
after reading this book, 
Hidden-line algorithms, which 
ensure that lines hidden 
behind other objects don’t get 
drawn, are also described. 

One big advantage of this 
book is the way the programs 
are presented. Not only are 
they very clearly printed, but 
they are also exceptionally well 
written. The use of modular 
techniques means that, even if 
you don’t follow all the maths, 
you should still get a good 
overall idea of how the various 
parts of the programs fit 
together. Some of the routines 
are very long, and will only 
work on a 48K machine; there- 
fore it’s something of a relief 
that a cassette of the programs 
from the book is available. 

If the book contained just 
the material described so far we 
could recommend it as an 
excellent, if necessarily math- 
ematical, introduction to co- 
ordinate geometry on a com- 
puter; but there’s more than 
just this. Also included is a 
chapter on character graphics 
which includes a complete util- 
ity program to allow you to 
design your own graphics 
characters. Examples include a 
‘Mastermind’ program, and 
‘one to draw a chessboard. 

Then there’s a chapter on 
diagrams and graphs which 
covers histograms, pie charts 
and fine graphs—all with the 
relevant programs. Finally 
there is a chapter on advanced 
Programming —_techniques 
which culminates in the design 
ofa fairly complex video game. 

‘The authors are to be con- 
gratulated on producing a 
really excellent book. They 
cover an enormous range of 
topics and include a large 
number of useful programs. 
Anyone who wants to go into 
graphics in some depth would 
do well to look into this book. 
It contains just about all you 
need to know to make the most 
of the Spectrum’s graphic 
abilities. 


THE 
BBC MICRO 


an expert 


The BBC Micro, an expert 
quide, by Mike James. 


icrocomputers are 
rather more compli- 
jcated than —_most 


domestic appliances, While 
your toaster, hairdrier or TV set 
comes with a slim instruction 
pamphlet, this would hardly be 
enough for even the simplest 
micro. When your home com- 
puter gets as complex as the 
BBC Micro, you find that a 
chunky User Guide of over 500 
pages is required 

But even this weighty tome 
doesn't cover everything you 
might want to know: because it 
has to start by assuming that 
you know nothing about com- 
puters, there just isn’t room to 
give in-depth coverage of all the 
features of this excellent 
machine. For the more exper- 
enced user who wants to go 
beyond the straightforward use 
of Basic we now have‘ The BBC 
Micro, an expert guide’ 

The book aims to cover the 
more advanced features of the 
BBC Micro, both the hardware 
(which is rather neglected in the 
User Guide), and the software 
(because of this quite a lot is 
taken for granted), Itis assumed 
that the reader is already quite 
familiar with microcomputing. 
‘The acronyms, part numbers 
and hexadecimal fly thick and 
fast right from the start. There 
isn't even an introductory sec- 
tion on binary and hex! 

Becatuse the author believes, 
quite correctly, that a proper 
appreciation of the micro can 
‘only come through some under- 
standing of the hardware, thatis 
where he starts. The first 
chapter gives a fairly detailed 
overview of the main sections 
within the computer. As well as 
the CPU and memory, we find 
sketches of the video section, 
the serial interface and the vari- 
ous parallel interface. Even this 
fairly short treatment gives a 
valuable insight into the hard- 
ware, and makes some of the 
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Data File 


Advanced Graphics with 
the Sinclair ZX Spectrum 
(234 pages), by IO Angell 
‘and BJ Jones, is published 
‘by MacMillan, and priced 
£9.95. 
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The BBC Micro, an Expert 
Guide (158 pages 
Mike James, is publ 


ed 


by Granada, priced £6.95. 


‘behaviour of the system as a 
wholea bit clearer. 

‘The chapter on Basic does 
not concentrate much on the 
details of the language, which it 
assumes are familiar. Instead it 
gives interesting and useful in- 
formation on how Basic uses 
memory: how statements and 
variables are stored. This infor- 
mation should help those who 
want to fiddle about with the 
insides of their Basic programs 
and extract the last ounce of 
performance 

The emphasis on software 
continues in the next chapter 
with a look at the Machine 
Operating System (MOS). The 
MOS is a collection of subrou- 
tines, nearly as large as Basic, 
which can be called by the user. 
Because most peripheral hand- 
ling can be done in a consistent 
way via the MOS, the user is 
insulated from future hardware 
or software changes. 

As well as the simple use of 
these routines, this chapter also 
looks at the way interrupts are 
handled. This sort of thing 
really is for the expert-you 
have to know what you're doing 
to use interrupts and not crash 
the system. Unfortunately there 
aren't many worked examples 
tomake thing easier, 


Shifting the emphasis more 
to hardware, the chapter on the 
video generator goes into some 
detail about how the contents of 
memory determine what you 
see on the screen. An under- 
standing of this makes it appar- 
ent why the display works in 
just the way it does. It might 
also serve to increase your 
respect for the designers and 
programmers who made the 
thing in the first place! 
Although he warns of the 
dangers of POKEing about 
with the hardware registers, the 
author does include some infor- 
mation on them. A lot can be 
done with the MOS calls pro- 
vided, but sometimes temp- 
tation gets the better of us all. 

‘The discussion of the sound 
generator covers the use of the 
sound and envelope commands 
to generate tunes and noises 
There is a program to help you 
experiment with envelopes. But 
again there are also hardware 
detail for those of us who can't 
keep our sticky fingers off 
internal registers. Similar 
details of the A to D convertor 
and user port are provided in 
the chapter on interfacing. 
‘These are the only types men- 
tioned, though, 

The last two chapters look at 


one of the most remarkable 
features of BBC Basic—its 
built-in assembler. Two 
chapters are hardly enough to 
provide a full introduction to 
assembly language program- 
ming. Even an experienced 
Basic programmer might find 
the going a bit tough. For those 
already familiar with Assembly, 
either for the 6502 or some other 
machine, there should be 
enough material to get started, 

‘The first of the two chapters 
looks at the internal details of 
the 6502 and gives a swift run 
through the available instruc- 
tions and addressing modes. 
‘The operation of the assembler 
is demonstrated, with further 
techniques described in the next 
chapter. 

To help you on your way 
there are four sample programs 
which illustrate some of the 
techniques and show off the 
power of assembler. 

For someone already well- 
versed in microcomputing, 
there is plenty of very useful 
material in this book, It’s not 
the last word on the BBC micro, 
but experts will find plenty to 
exercise both themselves and 
their machines. 
ByRonYorston,aresearcher 
in computational physics. 


APPEARING NOW ON THE BBC 


Derrick Daines 


torpedoes 


Softcover 128 pages 


BBC Micro Programs in BASIC 


Here is a bumper collection of 27 games programs which utlise the excellent graphics and colour 
facilities of the BBC Micro, The games will rurfon the Model B or Model A with upgrade. Derrick Daines 
presents an absorbing variety of programs — ybu can run horse races, play word games, shoot 

even take on the role of Moses leading his people to the Promised Land! Each program is 
introduced with details of how it works, how to play it, the effects produced, and a list of variables used. 


0408014156 £5.95 


This book has been written to complement the User Guide provided with the BBC Micro; its purpose is 
to emphasise the power of BBC BASIC and to show how the machine can be put to serious use. The 
book concentrates on the special strengths of BBC BASIC, comparison and explanation of the different 
modes available with the machine, structured programming, applications, storing and retrieving 


Exploiting BBC BASIC 


AP Stephenson and D J Stephenson 


information, and the sound and animation facilities. 


‘There are also a number of original program listings — and two cassettes are available which contain 
some of the longer programs! Using the cassettes with the book, you will soon be exploiting BBC 


BASIC. 

Softcover 176 pages 
Cassette 1 0.408 00972 1 
Cassette2 040800973X 


Available from all good booksellers 


Newnes Technical Books: serach creen, sevenoaks, Kent TN15 27H 


0408014377 
£6.90 (incl VAT) 
£6.90 (inc! VAT) 


£6.95 
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his. month’s Legal File 

features a computer 

horror story of truly 
aweful dimensions. At the 
heart of it is a Southsea firm of 
registered insurance brokers, 
who last May purchased about 
£14,000 worth of ICL. multi- 
User computer hardware from 
a local systems house. It also 
bought software tw look after 
their client files, unit trust 
investment activities, motor, 
general and lifeassurance work. 

‘Now in terms of the current 
capabilities of — computer 
systems, there is no reason on 
earth why such a configur- 
ation should not have provided 
the brokers with a more than 
adequate service, but unfortu- 
nately—in the words of the 
firm's principal~they ‘have 
had no satisfaction right from 
the very beginning’ and are 
now inaterrible mess. Here are 
just some of the problems they 
have encountered: 

Despite specifying a 10Mb 
hard disk unit, the brokers firm 
was initially supplied with a 
5Mb system, and then put to 
the considerable trouble of 
having to reload all their data 
when the 10Mb unit eventually 
arrived. 

OThe floppy disk drive 
repeatedly rejected secured. 
disks, and every systems-house 
engineer who came to examine 
the problem gave a different 
and contradictory explanation 
for the fault, 

}On some occusions more 
than 50 per cent of the client 
files disappear without a trace 
into the system and can only be 
recovered via the firm's 
secured disks. 

)The systems ‘house have 
provided ‘the most dreadful 
service imaginable’, sometimes 
taking up to six days to reply to 
an urgent telephone call for 
assistance. 

Despite being sold a life 
assurance program back in 
May, seven months later that 
systems house had still not 
even got around to writing it 
On top of all this, the firm 
now finds itself caught in the 
middle of a demarkation dis- 
pute between ICL and the 
systems house with regard to 
the responsiblity for the faults. 

Needless to say the firm is far 
from happy and is seriously 
considering not having any- 
thing further to do with new 
technology/computers. On a 
more serious note, it has also 


reached the conclusion that the 
time for negotiation is now 
over and that litigation is possi- 
bly the only way to reach a 
settlement. But this in turn 
raises a number of further 
problems. 

Should they sue ICL if the 
system's poor performance is 
due~as it might appear—to 
defective ICL hardware? Or 
should the systems house bear 
the brunt of the blame? With 
regard to this, the reply must 
be sue the systems house, as it 
is the party with which the 
broking firm formed it's con- 
tract. In law this is known as 
the doctrine of ‘privity of con- 
tract’. Admittedly the system 
house may in turn blame ICL, 
but that is a matter for them to 
sort out between themselves 
and need not concern the 
brokers, 


So what sort of action and 
what sort of remedy should the 
brokers pursue? Quite simply, 
when @ company contracts to 
sell you an article designed to 
perform a specific task and it 
fails to do so, the supplier is in 
breach of contract and the 


buyer is entitled to sue for 


damages—in other words, 
financial compensation. In a 
case like this the measure for 
damages would probably be 
the cost of getting the system 
put right by a third party, plus 
the cost in terms of the time 
wasted by the members of the 
broking firm (since last May) in 
trying to load data and get the 
system up and running. 

In addition, it may well be 
that because of the gravity of 
the case and the total lack of 
satisfaction they have received, 
the brokers may also be able to 
claim the remedy of ‘re- 
scission’, This means that the 
whole contract is scrapped, the 
systems house get its computer 
back and the brokers firm get 
its money returned. 


THE BIGGER THEY COME 


The brokers’ allegations that 
the systems house have con- 
sistently provided a poor ser- 
vice is certainly good material 
in the sense that it stands as 
evidence of its inefficiency, but 
it may not provide a separate 
course of action in itself. If 
however the brokers have a 
separate maintenance and ser- 
vice agreement with the 
systems house, or if the ques- 
tion of service was specifically 
mentioned in the terms and 
conditions of the original con- 
tract of sale, this may consti- 
tute another ground for suing 
fr breach of contract. 

‘Then there is the question of 
the system house’s failure to 
produce a life assurance pro- 
gram. As this was one of the 
reasons why the brokers chose 
this particular system in the 
first place, it would appear that 
the systems house are also 
capable of ‘misrepresentation’, 
which means that the brokers 
were only induced to enter into 
the contract in the first place on 
thestrengths of promises which 
were subsequently found to be 
untrue, One again this legal 
“wrong” entitles the brokers to 
sue for damages and/or re- 
scission. 

Finally-although given 
their misfortune it seems hard 
to believe, so you can only 
admire their pluck—the 
brokers firm wants advice on 
where it might be able to find 
assistance on selecting a decent 
computer system for it's office 
(or at least be given advice on 
what they can do to improve 
their present system). 

Probably the best bet here 
would be to contact an inde- 
pendent computer consultant 
on this problem. The Associ- 
ation of Professional Com- 
puter Consultants can provide 
assistance on this score. Some 
of it's members are also quali~ 
fied to give impartial advice as 
“expert witnesses’ on the suit- 
ability of a system with a view 
to pending litigation, so too can, 
2 commercial organisation 
called DBA Computer Ser- 
vices 

‘To sum up then, the brokers 
would (prima facie) certainly 
seem to have plenty of causes 
for legal action, for breach of 
contractand misrepresentation 
against the systems house. 
Furthermore, they standa very 
good chance of being awarded 
a substantial amount in 
damages. 


LE rox 


{F you want access tothe Legal Fle 
‘use the question cord bound in 
with this issue, ond mark the 
ore ‘Lega! File’ 


Useful Addresses 
Association of Professional 
Computer Consultants, 

109 Baker Street, london W1 
Tel: (01) 2357292 

DBA Computer Services, 

1) West Halkin Street, 
london SWI 
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ic WISOFT PASCAL DEVPAC 


Quality ZX SPECTRUM Software 
HISOFT PASCAL 4T 


*... haven't seen any other compiler that could match Hisoft's Pascal”... Using the Spectrum Micro — Autumn 1983 
“This is a very impressive product... of benefit to any Spectrum programmer... “David Bolton ZX COMPUTING Aug’Sept 1983 

‘Just two comments from full length reviews of our powerful and virtually ful implementation of Standard Pascal. The advantages of using Pascal 
are wellknown — fas, sel-documenting, and above a. structured programs and now, with Hisofi Pascal, you can reap all hese benelits on a 
wide range of home computers, including the 48K Sinciair Spectrum! Hisoh Pascal produces programs that run typically 40 limes faster than 
equivalent ZX BASIC programs and, sometimes, up 10 1,000 times fast 
Hisoft Pascal supports FOR... DO, WHILE... DO. REPEAT... UNTIL, CASE... OF, INTEGERs, REALs, CHARacters, RECORDs, 
POINTERS, SETs, ARRAYS etc. etc, — itis not a Tiny Pascal but a virtually ful implemeniation of the language allowing the user !o develop true 
high-level language skills while attaining execution speed close to that of machine code. Complete with a 70-page manual 

Hisoft Pascal is also available in a variety of disk formats, including sequential FILE handling 


HISOFT DEVPAC 3 
*;»- DEVPAC is most highly recommerided. The documentation is fist class.” Your Computer May 1983 
‘2. ifyyou write programs in machine code, buy DEVPAC — it is the best currently on the market.” Adam Denning, 2X SOFT in Which Micro 
September 1983 
Two comments from reviews ol eartier versions of DEVPAC — now we have DEVPAC 3 available: a powerful 280 assembler with conditional 
assembly, assembly from tape (to enable generation of very large code files), ORG, EQU, DEFB, DEFS, DEFW, DEFM. labels of any length — in 
fact all you need for fast (3,000 lines per mioute) and powerful assembly programming, But it doesn't stop there: DEVPAC 3 also includes an 
Incredible debugger/ds-assembler gWving you a front panel dispay ofthe 280 system and allowing extensive debugging of your machine-code 
program, including single-stepping programs EVEN IN OMI! Open up the secrets of low-level programming wit BEVPAC 3 
Prices: 
Hisoft Pascal 4T i SPECTRUM) £25 inclusive 


(NewBrain, SHARP MZ700 etc) £35 plus VAT 
soft Pascal 4D, many disk formats £46 inc. 
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 Inclusive 
INewBrain) £25 Inclusive 
***STOP PRESS«*+ Hisott Pascal for the SPECTRUM now comes complete with a Turtle Graphics package 
allowing fast and easy production of complex graphic displays. 
Hisoft Pascal and Hisoft Devpac also available on ZX Microdrive, please write for details. 
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een GIVE YOUR VIC OR 64 FULL IEEE 
{ game AND RS232 


ge. Compatible with any software 


SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS i 


Up to 40 times speed increase, reduced program size 


13 Gooseacre, Cheddington 
Leighton Buzzard, Beds. LU7 0SR: 
Bartenders Tel: (0296) 668995 sa! 


oe 


NOW A TRUE SPREADSHEET, FUNCTION GRAPHING, EQUATION 
SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING, 
GRAPH MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE. 


rm BBC ‘B’ & APPLE Ile, 
Cartesian os ne racowe: 

* HANDLES TRANSCENDENTAL FUNCTIONS, CIRCLES, ELIPSES, POLYNOMIALS. 
(GRAPHS FUNCTION TO EXTREMELY HIGH GR LOW VALUES OF X AXIS 

PLOTS DIFFERENTIAL CURVE IN CONJUNCTION WITH PRIMARY. 

EXTRACTS ROOTS PRECISELY USING NEWTON RAPHSON METHOD. 

MAGNIFIES CURVES FOR FINE DETAIL EXAMINATION, 

DETERMINES DEFINITE INTEGRAL (area under curve). 

‘SOLVES COMPLEX EQUATIONS. 

BRINGS WITH IT AN 18 PAGE BOOKLET WHICH 1S WELL WRITTEN 


mrs cao Cartesian Ao 11's re An na A GRE. 
HIGH RESOLUTION GRAPHICS AND EXCELLENT DOCUMENTATION MEAN 
THAT IN A SHORT TIME YOU SHOULD ABSORB MOST OF THE CONCEPTS 


RELATING TO CALCULUS AND THE SOLUTION OF POLYNOMIALS. ‘AAD PLAINS ALL THE UNDERLYING MATHEMATICA, PRINCIPLES. 
© SPREADSEET FEATURE ALLOWS ALMOST INFINITE TRAVEL UPR 
THEN THE REAL FUN STARTS... DOWN THE X AXIS. 
Price : css £24-90 vx £2775 1a, pw. 
FROM 10 VAT OW UK OR NI CROERS., 


Findrum, Convoy, (MAIL CROER TELEPHONE 10 353 74 22286 BARCLEYOARD (visa) 


FTE Co. Dor . O10 353 74 22025 & ACCESS WELOO'E. 
negal Ireland CALLERS DIAL 074 + LAST PIVE DIGITS. 
Deslers who are interested in high quality educational Softiare shold wete or phe, 
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DUCKWORTH 
COMPUTER HOME COMPUTING 
All books written by Peter Gerrard, former editor of Cammodore 
Compouing Internation, wuber of two op-seling adventure 
EXTENDED Mela conta Farina Cpe Nea Wk 
‘Micro? and Software Review. 
SPRITES & SOUND ON THE COMMODORE 64 
by Peter Gerrard 
A complete guide to using the extraordinary features of the 
In days gone by when a compiter filled a See ae ee ane ce ene 
room 12’ x 12' and it took 2 engineers 2 the 8 Video ace Chi og ah om proces 
days to find, let alone cure the fault it was ‘Sections on programming your own musical instruments, pro- 
probably justified to charge 10-15% on a Felner prea maa reg od 
maintenance contract. IS IT NOW? the moat from the special earures of pater, 
Extend your computers warrantee for an COMMODORE 64 GAMES by Kevin Bergin 
extra 12 months, (renewable) for approxi- ‘This is a collection of 21 exciting programs written 
mately 5%. for the Commodore 64, Golf, Snake, Air Attack, 
oes i game's tse incholed as wel es premramteencbie Yous 
game is 
Write or phone COMPUTENCE Each program Scoompenied by notes on its structure to 
for details to: q enable ne. rae 
COMPUTENCE LIMITED . si 
Warwick Chambers Le LiMiTED Brectronie Projects for the Vic, Wil Will You Yow Sl Lave Me When 
14 Corporation Street Hs Ge hares & Machine Cd Prgranin 
Birmingham B2 4RN COMPUTER AND COMMUNICATIONS ‘on the 64, 
Tel: (0299) 21656 ____ SPECIALISTS, Write in for a descriptive leaflet (with details of cassettes), 
Telex: 334264 4 
DEALER ENQUIRIES WELCOME DUCKWORTH 
‘Tne Old Piano Factory 43 Gioncoster Crescent, London NW 7DY 
fel: 01-485 3484 
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Despite persistent badgering, 
Prism still will not say when 
(and if) they are going to 
release the necessary software 
toallow the VTX5000 modem/ 
interface for the Spectrum to 
be used as a standard 1200/75 
modem. Even though we have 
described elsewhere how to 
break out of the VTX5000 
ROM, it will still generate un- 
wanted Prestel characters. A 
spokesman for Prism said that 
it was low on their list of priori- 
ties but the software's release 
was imminent (maybe John 
Vaughan has done the job for 
them?). 

Supplies of the Modem 1000 
Micronet adaptor for the BBC 
are still rare, but we tested one 
fora short period and it seemed 
fine, The latest Micronet 
adapters are intended for the 
Sirius and IBM PC. Utilising 
Prism's latest modem, the 
Modem 2000, the whole pack- 
age is expected to retail at a 
staggering £259. It would be 
well worth the money if both 
software and modem allowed 
300/300 or 1200/1200 full 
duplex communications ~ 
meaning you could access 
something besides Prestel 
Viewdata Systems, but sadly 
they won't 

‘These packages should be 
out this month, but later in the 
year adaptors for the Apple 11, 
‘Atari range (including the 
latest XLs) plus both Dragons 
should be available. 


By now readers should have 
been able to take advantage of 
our dual baud rate bulletin 
board system, thanks to the use 
of the DaCom GT intelligent 
modem. This is something of a 
world’s first since normally 
systems offering a dual service 
are run on mainframe com- 
puters and use separate tele- 
phone numbers. In the US, 
dual systems have been tried 
that offered 1200/1200 and 
300/300 baud rates but these 
required the user to send a 
couple of characters, such as a 
“#’, $o that the computer could 
recognize the baud rate. How- 
ever, the GT modem senses 
baud rate automatically and re~ 
sponds accordingly, We firmly 
believe we are the first bulletin 
board in the world to offer this 
twin 1200/75 and 300/300 
baud service simultaneously. If 
your modem can cope, then 
you can search the board at 
1.44} 1200 and upioad at 300! 


ALL THE LATEST 


The latest addition to the Prism range of modems is the Modem 2000 above. It will form 
part of packages for the Sirius and IBM PC. The modem should allow both 1200/75 and 
200/1200 (half duplex) communications. 


‘The next development will 
be to restrict the board (CABB) 
to registered users. This will 
‘mean that you will be asked for 
a passworch before gaining full 
access. If this happens just 
<CR> to the password ques- 
tion, fill in the questionnaire 
and then call back later to see if 
you have been registered. We 
stress this is only to keep out 
time wasters and won’t mean 
you will have to pay for the ser- 
vice. 

Tt also seems appropriate 
that we should thank all those 
responsible for getting TBBS 
going. This includes Tandy, 
Dacom (micro and modem), 
Cumana for their superb disk 
drives, Westrex of London 
NW2 for the Epson printer, 
‘Molimerx for the latest version 
of LDOS and Ebert Personal 
Computers for the excellent 
BBS software. Our thanks 
also to Peter Tootill, John 
Nolan, Leo Knaggs, Trevor 
Smith, Fred Brown, Andy 
Hood and all the others too 
numerous to mention who've 


given advice and encourage- 
ment. 


(0908) 653911 password 
0000000000 pub —_Viewdata 
SW - Tel: (0752) 661866 pass~ 
word 654321 6421 

More databases and useful 
Spectrum enthusiast Stephen information will appear on 
Goldhasatlast discovered how the Micronet pages which 
to make the Micronet adapter. Stephen edits. Use your Prism 
for the Sinclair Spectrum to access “Micromouse" on 
(Prism’s VTX5000) work as a *800651102/, This won't work 
1200/75 baud modemusing the for CABB as it is not Prestel 
existing software in ROM, compatible. 
Power up the Prism as usual. 
Ensure the mode switch is set 
to M/Net, Press the appropri- 
ate keys until the log-on menu 
is displayed. Dial up the 1200 
75 baud database you wish to 
access. When the host com- 
puter's modem answers, flick 
down the line switch (green 
light should come on). Replace 
telephone handset. Select 
option 1 (manual log-on) and 
the title page should appear. If 
not try send a few “#" charac 


John Vaughan has sent us in 
his version of communications 
software for the Spectrum, It 
enables the Spectrum to act as 
a dumb viewdata terminal, or 


run RS232 communications. 
‘The software was designed to 
work with the ex-Cobra 
(Micro Mania) RS232 inter 
ters. We tried it and it worked. face at cither 1200/75 or 300) 
Here are a few databases for 300 baud rates. We haven't 
you totry this on:— thoroughly tested it yet, but its 
C-view—Tel: (0702) 546373 main, disadvantage is that file 
Password: any OPTEL-Tel: _ transfer is not by Christensen 
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BASUG (0742) 667963 Quentin Reidiord Whours 
CBBS (R) Surrey (0484225174 Mike Parker Unknown 
(CBBS (R) Cumbria 106992) 314 Roger Drew To schedule. Please check 
with CBBS IR) NE for times. 
TBBS Southampton (0703) 437200 Chris Coin 17.00-08.00 hrs Mon-Fri 
24hrs (weekends! 
NBBBS (0827) 28880 Poul Smith ‘24hours tring bock) 


Whoops Specterml!! 


you've got it exoctly right type CLEAR 24575, 
before loading the machine code. 

The good news is that we have a slightly 
revised édition of Specterm all ready for pro- 
duction. As soon ox we have found somebody 
to market it, we'll let you know. 


Although the checksum was bugged, the 
ectual program (Specterm) itself was not, 
readers who took the time to input it will have 
discovered. At the time of writing, supplies of 
the Micro Manic RS232 interface were scarce. 
For this reason we hope to follow up with 
slightly omended versions of Specterm for other 
S232 interfaces. 


Those of you who keyed in Specterm last month, 
‘and couldn't get the correct checksum, may be 
wondering why? The answer was that the 
checksum prog was bugged sorry). It 
should have read: 


1 LET 2= Or For a= 24576 TO 24576 + 1800 
DUET 22+ PEEK 0; NEXT o 

SPRINT "checksum = "es STOP 

4A REM checksum should total 177078 


‘The real checksum should have been 177078, 
since an ‘a' was accidentally substituted in line 
103 instead of the correct 'z', To make sure 


(Xmodem) protocols, How- 
ever, according to Prism, 
John’s software is virtually 
compatible with the 
VTX5000, so you could access 
1200/75 databases other than 
Prestel (this means CABB) and 
use the file transfer facilities. 
John is selling the viewdata and 
communications programs 
separately for £10 each, but 
software plus the RS232 inter- 
face costs £35. Frankly it is 
rather expensive although 
available right now. We'd 
recommend — waiting for 
Andrew Glaister_ to adapt 
Spectrum to 1200/75 baud use 
if you can, as it will have 
Xmodem. 

JWV Software, 

139 Allington Drive, 

Strood, 

Kent ME23TA. 
Teletypesoftware £10 
Viewdata software £10 
Complete package £35 


‘The Association of Free Public 
Access Systems (AFPAS), 
which covers 300 baud bulletin 
board systems in the UK, is 
continuing to expand, The 


latest additions are given in 
Fig. I above. 


‘The number of micros kept out 
of bulletin boards through lack 
of a suitable RS232 interface is 
rapidly declining. Good news 
for ZX81 owners is that an 
interface is now available from 
Microcomputer Resources. A 
16K RAM pack from Sinclair 
is necessary to use the interface 
but most owners will already 
possess this. Called the ZX81 
universal modem adaptor, it 
was originally intended to give 
ZX81 users access to Prestel at 
1200/75 baud. However, it can 
also be configured for 1200/ 
1200 and 300/300 baud use. 
We tested an adaptor ourselves 
and found that there were a few 
bugs in 300 baud operation; 
but hopefully its designer, 
Chris Johnson, will have 
ironed them out by the time 
you read this. The good news is 
that the adaptor—RS232 port 
and communications software 
together—are all on the same 
board costing £29.95 inc VAT. 

David Boulton at Micro- 


computer Resources also tells 
us that development of a 
modem interface for Dragons 
is nearly completed. Currently 
it is only configured for 1200/ 
75 baud communications 
which will enable users to 
access Micronet but not the 
AFPAS boards. Expected 
Price will be £49.95 (exc. 
VAT) which includes software 
and interface, Details are still 
scarce, but communications 
solutions for the Commodore 
64 and Lynx micros are immi- 
nent. 


We've had a chance to play 
around with Commstar, which 
is a communications ROM for 
the BBC written by Andy 
Hood. The feature that 
impressed us most was the 
clock feature displaying the 
elapsed time while using 
Commstar. This was a great 
discouragement from spending 
‘too much time on the ‘phone. 
Loading speed is the main 
advantage with the software on 
ROM and makes a big differ- 
ence from the tedium of trying 
to persuade our own program 


(published in June) to load 
from tape. Commstar also has 
the necessary Christensen 
error-checking protocalswhich 
give almost foolproof upload- 
ing and downloading with no 
errors. 

Although protocols, such as 
parity and data bits, can be 
changed with ease, the version 
of Commstar we received did 
not have a built-in facility for 
changing baud rate, It did have 
Xon/Xoff, which means that 
you can download text files 
from a bulletin with a printer 
attached without the bulletin 
board racing ahead, 

‘An uprated version of 
Commstar will have the Prestel 
facility as advertised but again 
wasn’t on our test ROM, One 
word of advice; to ensure Com- 
mstar interfaces correctly with 
a modem the CTS and RTS 
pins on the Becb's R423 port 
{not normally used) must be 
shorted out, 

At £34 (inc, VAT), Comm- 
star may sound pricey but the 
hassles it removes when com- 
pared to cassette based soft- 
‘ware are well worth the money, 
Issue the command ‘COMM, 
press key C and you are away! 
‘The documentation thar goes 
with Commstar is also very 
worthy. Commstar is available 
fromP: 


Starting up Computing 
Answers bulletin board does 
not mean we have abandoned 
‘Micronet. 

When you are in possession 
of a suitable Micronet adaptor, 
to log your questions with 
Computer Answers :— 

O Enter pageno. *60014141. 

© Leave question in form of 
letters to the editor. 

Ifjust browsing: 

O Select VNU from Main 

Clients. 
© Select Computer Answers 

from Micro Mags, 
© Select Letters to the Editor. 


‘Commstar, priced £34 linc: 
VAT), isavailable from: 

Pace Disc Systems, 

92New Cross Street, 
Brodford BDS BS 

Tel: (0274) 729306. 
ZXuniversal modem adaptor, 
priced £29.95 (inc. VATI, from: 
Microcomputer Resources, 

1 Branch Road, 

Pork Street Villoge, 

St Albans, Herts, 
Tel: (0727) 72917. 


APRIL, 1984 


‘COMPUTER Al 


"The DUPLEX SUSS-BOXand 
DUPLEXSUSS-ADAPTOR aye 
been designed io enable the 
shlled computer user to havea 
better understanding of the correct 
working connection betweena 
‘computerand a peripheral, suchas 
printer, This achieved by using 
the commonly used signals (wire 
‘RS232C serial data cable specifics 
matrux-block and special connecior pins 


By ingerting the connector pina into the SUS 
BOX's matrix block the axisof two ico 

signals the user can quickiy establis 
connection The sugnalsare routed into 
SUSS-EOXby tw rype connectors 


x female, | x male. Te 
providesa lamp for e 
‘condition when conn 
low, 


ved the correct Pan 
our betwee ‘computer anda printer 
the DUPLEX SUSS ADAPTOR should be used 
‘asa permanent means ofconnecton. This 


done by transposing’ the correct matrar block 
pir layout already established with the SUSS 
BOX onto the matrix-block of th 
ADAPTOR and then installing the St 
ADAPTOR in between the computer and 
printer 


L_ 


‘Tel 0485 204398 


Allpnces are based on cash-with- 


‘South ~62 High Street, Stock, Eanex CMA 9BW. Tel: 0277 841011 
Midlands/North - 2 Loire Lane, Dunton Bassett, Nr Luttorworth, Leicestershire LE17 5JP. 


—énd edition 
the user specifically wishes to connect a 
‘microcomputer to the OCTET or HERMIT 
typewnter printer then refer to 

DUPLEX's SUSS- BOOK for details 

on various muctocomputer cable Pir-outs 
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StarBASE... 
anew database 


StarBASE... 
for the BBC 


« GCC (Cambridge) Limited 
146 


Telephone: Cambridge (0223) 835330/834641 
Telex: 81594 SAWCOM 


StarBASE is a fast disc-based machine code database 
resident in a 16K ROM. Written by a highly qualified 
schoolteacher to meet a defined need it is capable of 
handling 4096 records in any one file, Itis absolutely ideal for 
use in schools, clubs and small businesses. Normally, the only 
limitation tends to be the capacity of the disc drives 
employed (an 80 track double-sided disc drive gives a file 
length of approximately 400K) 


© Up to 69 fields in a record 

© Up to 255 characters ina field (subject to a 
‘maximum of 920 characters in a record) 

© Fields can be placed anywhere using the BBC's 
editing keys 

© A super fast Shell-Metzner sort routine is employed 
(numeric or alphanumeric) 

© Searches possible on any field up to a depth 
of 5 characters anywhere within the field 

© Searches on combinations of fields 

‘© Conditional searches possible using logical 
operators (=, <>,>,<, or wildcards) 

Display can be arranged to automatically justify 

Security system prevents unauthorised access to 
data files 

© Printout can be generated for such things as 
label formats 


The need for a system that fulfils these criteria has 
been around for some time: StarBASE is the answer. 


Price? Only £69.00 inc VAT (plus £1.50 p & p), 


STOCK SUBJECT TO PRIOR SALE 


Trade and lca! authority equines welcome 
Prces correct at me of pom to press 


66 High Street, Sawston, Cambridge CB2 4BG 
COMPUTER ANSWERS 
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BASE 64A compatible wih Apple carde and 


soltware. Equivalent to Apple Il plus with extra 16K 
‘and new Autostart Monitor. Additional features 
Include ROM based system control progeam. 64K on 
board memory, expandable to 1S2K_ MINI WRITER 
fon board in HOM. 24K system memory, Tiny 
assembler with assembly and disassembly function. 
Upper and lower case characters. Function 
‘commands on keyboard. Numerical and cursor 
nypad. Can load 140K diskette program to 192K 
user RAM. Staggering value! 


“*Dealer enquiries welcomed** 


MOMTORS SSS eh 


psvat 


375.00" 


— 


en 18 MH high resolution Phillips V7001 


BMPCLOOK-ALIKE, 0 
IBM sofware and card compatible PC with mult 


function colour display card and two 327K drive at 
1,495.00 + £204 25 VAT 


80 COLUMN CARD CPA 4 
557.5088 VAT 

it characters by 4 ines with true descenders 
7119 character telution compaibie wil BASIC, 
PASCAL and CP/M, Modem compatible: Siar fo 
Vien 

280 CARD CPA 3 

$47.99+ 87 19 Var 

‘128K RAM CARD CPA 20 

£199.00 +229.85 VAT 

Enables une to loed 142K progrom or ue a a ln 
ae 

16K RAM LANGUAGE CARD CPAI 
457.508 2 VAT 


FORTH CARD CPA2 
£57.50 + 18.62 VAT 
INTEGER CARD CPA 24 
£57.50 +£8.62 VAT 


EPROM WRITER CARD CPA 5 

£79.00 + £11.85 VAT 

Programs 7716, 2732, 2764, 2516, 2532, 2564. Read. 
wwnie, copy, compare 

PAL CARD CPA7 

£69.00 +£10.35 VAT 

Display your If plus colour text and graphics on 
your home television 

PRINTER INTERFACE CARD CPA 9 
£38.32 +£5.75 VAT 

Paralial printer interlace, 

RS 232 CARD CPA 12 

£57.50 +£8.62 VAT 


171S HATHOR 
SIGITAL PRODUCTIONS 


Postage overseas + 


HIGH QUALITY 


U.K. 


Telephone: Great Missenden 


ZX. COMMODORE 64 
SOFTWARE 


LASER STRIKE 


DISC £10.50, CASS £7.50, POSTERS £2.50 
1st class postage inland included 


PROGRAMS REQUIRED 


FOR CBM 64 AND VIC 20 
MSGM ROYALTIES & LARGE 
DISTRIBUTION NETWORK 


ISIS HATHOR 


Royden, Perks Lane, Prestwood, Great Missenden, Bucks. 


A+G | COMPUT ERWARE 


* ALL THE BEST FROMA+G* 
APPLE SOFTWARE 


Send for new 1984 catalogue over 700 items, Lots of new 
bargains. Write or call now! 


DISK INTERFACE CPA 6 
£47.90 #4719 VAT 

To connect Apple or compatible drive 
DISK DRIVE CPA 14 
£139.00 +#20.85 VAT 


Top quality Japanese slimline drive with cable, 


(CPBO Matrix Printer, 60 cps, bidirectional logie 
seeking 80 column. Friction and adjustable tractor 
feed. Hi-res and block graphics, True descenders 
Switchable ialic print, Auto underline, 


Bee 4 oo wh mont, sn ca en 
Piucomtete e7ay core ie 
Bam 4 un wth mnt, es db a eves 


and controller, Z80 card and 80 column card, CP BO 
printer and controller £7. Q50,00 +£154.50 VAT 


aces nd Prey cep 
Sco set amt cls 15 VAT pu £150 
par howd Conny en ree oh 0 


PRINTER BARGAINS 
New Daisystep 2000 _ Daisywheel Printor 
Wordstar compatible Bidirectional ~20 CPS 
‘Qume Ribbons and Printwheels, 
Free delivery on UK mainland, 


Full wi 


‘At only £289) 
fanty. Unbelievable value! 


10% 


BUSINESS STARTER PACK 
Based on Apple lle computer, plus all necessary cards and 
‘cables. Includes * Monitor * D/Whoel Printer & and Software 
Inclusive price £1,679. Ask for details, 


NEWI Commodore 64 Printer Interface to give Screen Dump — 
Hi-Res Graphics— Block Graphics and 


Includes Print Rotated * Inversed * Double 
‘Send tor info sheet - for all popular printers. 


rext Dump without 
e+ Graphics. 


Software) 


Monitors Green — Amber ~ Colour. 
Acoustic hoods for all makes of Printers. 

Printer Butters — Internal 

Allat amazingly low, low prices. 


fern — 


3224 
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DO IT NOW! RING FOR BARGAIN OFFERS! 


Education and Catalogue order welcome, 
Free delivery by Interlink Courier, 
Please add V.AT. toall totals. 


P.O. Box 34, Cheadle, Cheshire SKB 4PT 
Telephone 061-428 2014 
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PRINT OUT 


AMBER 2468 
MATRIX PRINTER 


LOW RUNNING COST USING 
PLAIN PAPER 

USED WITH MANY COMPUTERS 

INCLUDING BBC ,UK1G1.ATOM 

DRAGON NEWBRAIN ATARI » 


+VAT & £2.95 PAP 
Or for details send a 
larse SAE to 


LETHABY NUMBERING SYSTEMS LTD. 


Central Way 
| Estate 


Andover 
Hampshire SP10 SAL 


EN 


Tel: 0264 6595 


‘Ring Round 5303 


POOLSWINNER 


‘THE ULTIMATE POOLS PREDICTION PROGRAM 


PREDICTS Not just SCOREDRAWS. but NOSCORES. 
‘AWAYS and HOMES 

ITWORKS —_We guarantee the program performs signifi 
cantly better than chance 

ADAPTABLE —"'Poolswinner” allows the precise prediction 


formula to be set by the user — you can 
develop and test your own unique method. 
Probabilities are given on every fixture — 
choose as many or as few selections as you 
wish 

EASY TOUSE Fully menu driven, with detailed instruction 
booklet 

DATABASE The program comes complete with the largest 

database available — over 20,000 matches. 

The database automatically updates as results 

come in 

APPLE. BBC (B), COMMODORE 64, DRAGON, SPECTRUM 

(48K), 2X81 (16K), ATARI (48K) 
£15 (all inclusive) 


Aso available COURSE WINNER — computer aided horse betting 
available for the above computers. Price £3.50 


Available from dealers, or direct (return of post) trom 
= EN 
mum Selec Software 


37 COUNCILLOR LANE, CHEADLE, CHESHIRE 061-428 7425 
DEALER ENQUIRIES WELCOME 


NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 


@ NIGHTMARE PARK 6 in tact a compendium of 
44 games, The task of the user Is to gain as many points as poss- 
ble travelling through a maze beset by obstacles at every turn 
These infuriating obstacles are overcome by a combination of 
skill, sharp reflexes or by sheer good luck making Nightmare 


Park a suitable game tor all ages. 
PRICE £7.99 
@ DOTS & BOXES 5s an intetiigent game where the 


user and the computer take turns in completing boxes by draw: 
ing a line between two dots. The aim of the game is to win the 
most boxes whilst skilfully minimising the number of boxes given 


away to the computer. 
PRICE £6.95 
@ HEXAPAWN Fer strategic and persistent play. The 


‘opponent (computer) has no initial strategy but \s programmed 
to learn from the user’s wins to improve its own strategy, 


£5.95 
@ CHOPPER LAND ‘our chopper is chartered to 


transter goods trom your base and land SAFELY. An exciting new 
game full of surprises, 


£7.99 


Send Cheques/PO: 
A.R. SOFTWARE 


86 Avonbrae Crescent 
Hamilton Scotland 
Tel: 0698 282036 


DEALER ENQUIRIES 
WELCOME 


Collet thie third voucher 
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WORKSHOP 
CORRECTION 


Inthe October issue of 
Computer Answers, an example 
‘was given of how to use 
WordStar's Mail-Merge to 
produce labels two-up across 
the page. The example figure 
was shown incorrectly, 
because I specified it with 
insufficient accuracy, for which 
Tapologise to any readers who 
may have been 
inconvenienced. 

‘The exact specification of 
the Mail-Merge ‘template’ is 
shown right. Perhaps I should 
also remind readers —as in the 
original article — thatthe 
technique will only work 
properly if there arean even 
number of names and 
addresses in the Mail-Merge 
data file. 

Dr Kathy Lang, Con 


ul 


Your article ‘Second Hand ~ 
First Choice?’ (in the February 
1984 issue of Computer 
Answers) says: "Asa rough 
guide to what you should pay, 
remember at least 15 percent 
should be deducted as there's 
noVAT onsecondhand goods". 
‘May I point out thatifa 
VAT registered company 
supplies secondhand goods it 
must charge VAT. Thereare 
certain exceptions, but 
computer equipment is norone 
ofthem. Ihave had this, 
confirmed by a telephone 
‘conversation with the enquiry 
officeof HM Customs & Excise. 
Since the compan: 
referred to in your lett 
almost certainly all VAT 
registered, perhaps your writer 
would like to expand upon his 
comment, 
NBCray, 
Financial Controller, 
Arrow Computer Systems 


are 


i. 
You are of course quite right Mr 
Gray - businesses which are 
salting secondhand computer 
equipment will have to charge 
VAT on their goods 
‘Quite obviously the context in 
which the sentence was written is 
not clear. When buying 
privately secondhand there is no 
‘need to pay the VAT that was 
| charged to the original 
‘purchaser. Hence you should 
expect a private individual to 
foock off at least 15 per cent 
from the price he or she 
“originally paid. My apologies to 
those enterprising individuals 
‘who tried to avoid paying VAT 
| to secondhand computer 
retailers, 
~ Tony Dennis, deputy editor. 


iraa,aderas,Poatcosed 


TEaithaiat tSkresmet, “ cRETUND 


Asse, “P caro 


idarst, “# cxeruM 


Ariezk Atesesas26 4surna 
sisoraas, 
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LAXTAX 


CASSETTE 
REGRETS? 


Followingan inability to load 
my own recorded tapes onto 
my BBC Model B froma 
TEAM recorder, Ihave 
experimented with a National 
Panasonic radio recorder, 
Model RX 1810 (which I had 
purchased in Singapore at 
about half the cost of the 
TEAM), !have found I can 
save and load my own tapes 
with the greatest of ease. 
Although I save with the 
volume control near the lowest 
and load with it near the 
highest, in neither case is it 
critical; the tone control I leave 
atthe end (bass). The recorder 
possesses counter, more or 
less essential, 

Another snag about the 
‘TEAM, with which I have 
experimented with no success, 
isthat the volume control is not 
calibrated injany way, so that I 
have had to paint marks to fix 
the position where the outside 
tapes can be loaded. 

‘My experience appears to 
agree with what Ihave read 
from other correspondents — 
the cheaper the recorder the 
easier the loading. 

KW] Wood, Powys. 


WHY THE 
LAP NEGLECT? 


You seem to rather neglect 
computers that can be used on 
the move -‘lap-top’ models, in 
otherwords — in your editorial 
coverage. Are you planning to 
publish moreabout these in 
future issues of your excellent 
magazine? 

EP Freeman, Coventry. 

Thanks for your comments on 
‘our magazine Mr Freeman, 
Like all other bookstall 
magazines, we have to aim at as 
large and wide readership as toe 


possibly can. This means 
(unfortunately in some ways) 
that we have to concentrate on 
the microcomputers that have 
sold in the largest numbers, or 
are likely tointerest alarge 
number of people (for example 
the newo Sinclair OL or IBM PC. 
Junior). At the moment the 
volumes of portable computers 
have nowhere near matched 
those of other home computers. 

Nevertheless we have 
published some articles on 
popular ‘lap-top' machines: we 
had a review of the Epson HX20 
and Tandy 100 machinesin the 
October '83 issue of Computer 
Answers,andaroad test 
exotique called* An Epson in 
Turkey’ inthe November'83 
issue. 

Wedo appreciate that 
portables may toell become a lot 
‘more popular, but until they do, 
the intent of our coverage will 
remain as the occasional article 
‘and answers to these technical 
queries. 


GENERATING 
GOOD COPY 


May I congratulate youon 
your most informative article 
‘on data duplication in your 
February 1984 issue of 
Computer Answers. Tomy 
knowledge this is the first 
serious attemptat cataloguing 
the services provided by the 
various duplicating houses 
(though I wasa little surprised 
by the output claimed by some 
of the duplicators) 

I would like to correct a 
small error, however: your 
article stated that we work for 
Rabbit; we do not in fact 
duplicate for them, though we 
do work for Commodore, 
Dragon, Imagine and most 
other well-known names. 


PD Fanshaze, Sales Director, 
Kilrdale Ld, 


Data Fite 


Computer Answers invites 
oll its readers to Input the 
histec amongst you can 
even contact us vio 
(see page 3). Send your 
letters to: Computer 


Answers editorial, Evelyn 

House, 62 Oxford Street, 

Londen WIA 2HG (Please 

‘mark your envelopes 
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DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS ] 


WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 


DEALER ENQUIRIES ARE WELCOMED 


Acorn Electron £199\:, 


Et 


ea 


TORCH Z80 2nd PROCESSOR 
For only £347 + VAT 


—<—_—_—__———— | GUARANTEED LOWEST PRICES —————— ne 
DAISYWHEEL PRINTERS COMPLETE WORDPROCESSING 


100% BBC COMPATIBLE MITSUBISHI ‘SYSTEMS 
AND TEAC SLIMLINE DISK DRIVES INCLUDING DAISYWHEEL PRINTER, 
From £695 + VAT 


or 


PROFESSIONAL 
MONITORS 


“SANYO 
*“MICROVITEC 
“FIDELITY 
“PHOENIX 


ere, 


YOUR CONTACTS AT AKHTER ARE 


E 
- 
t 
é 
Z 
F 
i 


| SERRE om 


ARHTER) COMPUTER GROUP 


28/28 BURNT MILL 
/ HARLOW, ESSEX CM20 2HU UK. OPENING HOURS: MON-FRI Sam-6.30pm, SAT 10am-Spm 


Tel, HARLOW (0279) 443521 Telex 818894 AKHTER G We welcome callers, no parking problems. 
"King Round 5306 


NENA OWC Ne SEBS RSORAES GP FS ieaesT ou, 


COMPUTER ACCESSORIES 


Spectrum 


Please send me a Free brochure, price list and the 
address of my nearest stockist 


Name 
Address .... 


EBOE 


'SLR (Stock Light Rifle - available for VIC-20, CBM64, + javerlable for VIC-20, CBM64, BBC7B, Aton ‘Joystick (oveiloble Hee ‘VIC-20, CAMAA, BBC/B) 
Bec igs re CR, RC | | Sectharetihenteepertcete as) [cua TiC arouse ork 1 
| Other are ovoiloble, tiles include Othello, Life, Go, 
Depa es nesta Commer Te, S| ck Dees 
‘Stock Storeboard {memory expansion system) Seek & Destroy ond Simon. och gome costs $575) ‘VIC-20/CBM64 Computer 2.00 
Indi Ve ? Free us GN/IS30 Couene Bec fs 
Ee ceeaes fot 00 jock Storeboord (€70.70| [Stock 4-alot Motherboard |swiiched) 33.35 1540/1530 Disk Drive ous 
ik Rompoct £1035] | Seek Ul : 1825 Per Prd 
Stock 4lot Motherboard {switched} ua |forcenconed rine Arce fokivFasConate) S35) | 1326 ve 490 
Sock 3H Re’ Memory Coie Errsa| [Aros Pes los Arow ik suas} | BC hort) an 
MCOPET Re Sees Pek B13 lb Mebane /Droneble) | | an Eo 1 Fa 
Vicki’ Programmers As/Hi Res Comonds|Coriidge £2229] ys] | go rine on 90 
Vicki 3\Comprehensive HiRes Systm] Carindge  €264S| | SuPer Help (os Help wih DOS/Assembler £4025] | Aton 4000 0 spec 290 
Visa ok Sod Coen hen tere Err roduc valle er CBMAE oly = 
Wek (Fe we wih Vcr -prondes Asse = 
Feels on Vi) Carhidge 2k4s| [S222 nerfoce Carve Tas] [Siocon 
: IEE-8 iro Corte £210 |88CE pon 1600 
4 Vet re Eprom ny th 105 fon so 
Conroncs nroce 070 ter cblesavlble on regia 
Sock RwRom Carr fakes? Roms + 3 om) 928 These pods orb for VIC 20 and MGA ees 
Ioana Sana = os Graphic Eo nig yop do pokoge fora BACB 
These products ore avavlable for the VIC-20 only Stock Doto Consattes (12/15 055 - sa 00 
Ssinci=ir— ‘Prices include VAL. ot appropiate rate ae Bag 


A complete range of peripherals from just one source! 


Wsati 


STACK 


The Comyau ter People 


STACK (CUSTOMER INFORMATION CENTRE 
2 DERBY ROAD, BOOTLE 
ERPOOLL208LN 
5511, ASK FOR ‘DEALER SALES: 
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SPECIAL OFFER for CBM64 


Digital lock 


Misposalbiity of 8column screen with Hives 
Cues screen (sao in colour, 


“canbe itched to background 


eel 


@ EPROM — 
Pere 


@ EPROM-ERASER Bined 


CUTSTE] PRINTER BUFFER] 


VIC 20 £29.95 % CBM64 £36.95 foruarmonce Dealer Inquities Invited q 


ELECTRONICS 


149 KINGSTREET + GT.YARMOUTH NR3O 2PA 
(ASH HOUSE) 


APRIL, 1984 


+ TELio493 
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COMPUTER CASSETTE 
DUPLICATION 


A sound deal for software publishers. 


If you are a software publisher and require high 
quality cassette duplication at very competitive 
rices, then you should be talking to Spool. 
pool Ltd. is a modern high speed, high quality 
cassette duplication plant, using dedicated data 
duplication systems, which can duplicate 
software for all computers with cassette storage, 
and of course our service also includes side 
labels, insert cards, and library cases to your 
requirements. 
We can supply as little as 200 or up to 50K 
cassettes per week, and blank computer grade 
cassettes of any length under your own brand 
name or unlabeled, can be supplied. We have 
been chosen by major software publishers, 
hardware manufacturers and many small run 
publishers, where our professonal services and 
technical excellence are of paramount impor- 
tance in promoting their own product image. 


Contact Roy Varley on 051-709 6288 


Data Duplication Technology 
Spool Ltd., Mulberry House, 
fe) (e) Canning Place, Liverpool L1 8JB 
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ISSUE 1 

(Nov/Dec 1982): 

Ifyou want a copy of an article 
from this issue, please send 
50p per article (see contents 
page for address) marking the 
envelope ‘Copy service’. We 
will send you photo copies of 
the appropriate pages. Jupiter 
Ace, DEC Rainbow, Commo- 
dore 64 (reviews); ZX81 up- 
grade; 8/16 bit choice; Z80 
cards; ASCII code; Program 
swapping; I/O concepts; 
Printer plug-in; Assembler 
course (introduction); Program 
generators; Basic — queries; 
Graphics; Communications; 
Database management  sys- 
tems; The UCSD p-system; 
Multi-user systems; CP/M 
utilities; Bad-quality software. 


ISSUE 2 

(Jan/Feb 1983): 

CP/M Plus (CP/M facelift); 
Memory (RAMs and ROMs 
explained); Baud explained 
Configurations (WordStar on 
Epson); Program — editors; 
Assembler course (part 1); List 
sorting program; Program con- 
currency; CP/M revealed; 
Computer Answers File 
Not: Home Computing 
(domestic applications); Word- 
processing advice; Communi- 
cations modems; Maintenances 
Sales talk; Legal File (mainten- 
ance agreement small print). 


ISSUE 3 
(March/April 1983): 

VisiOn and Lisa (reviews); 
Torch upgrading (the Tube); 
Changing print characters; 
Z80 workhouse; Assembler 
course (part 2); APL program 
language; CP/M utilities and 
corrupted disks. 

Sinclair Clinic; Systems 
expertise; Beware of selling 
hype (‘relational databases’ 
Business graphics (principals); 
Stargazing and biorhythmic 
software; Copyright clauses; 
Budget micros; Micro manu- 
facturers answer back; Rent- 
ing software; Legal File 
(piracy problems). 


ISSUE 4 cnisy 1983); 


Sage IV (review); Microflop- 
pies; Data preservation; Apple 
Te (review); Government's 
choite of micros; Monitors; 
Slide-show controlling; Digital 
input; Random numbers; 
Assembler (part 3); Professional 
games programmers. 


Missed an issu 


? Starved of that vital information? Need to fill a hole in your micro 


database? Don't despair - back issues of Computer Answers are only as far as your 
local post box. Here's a complete run-down of what you might have missed... 


Dragon and Texas 
Clinic; Making music on 
micros; Spreadsheets (Plan- 
ner-Cale); Business graphics 
(practice); Toolkits; Ergono- 
mics: Legal File (small claims 
procedure), 


ISSUE 5 (june 1983): 


Pinball Construction Set (re- 
view); VisiWord (review); 
Power (what constitutes a 
micro’s muscles); IBM. 
Clones; Buses; Data struc 
tures; WordStar Workshop 
(part 1); Number base conver- 
sion; Random numbers; Gw 
Basic; BBC Clinic; Business 
Operating System; Horserace 
Forecast Package (review); 
MasterCale (review); Class- 
room computing; Games 
simulation; Software security; 
Setting up (selling your own 
software); Legal File (default- 
ing mail order advertisers). 


ISSUE 6 (July 1983): 


‘New Osborne Executive (re- 
view); Lotus 1-2-3 integrated 
software package (review); 
Plotters; Memory expansion; 
User-friendly software; "Tur- 
ue’ conversion job; Com- 
munications (file transfer- 
ence); Commodore Clinic; 
Lisp language; _WordStar 
Workshop (part 2); CP/M 
supervisors; Computer aided 
design; Spreadsheets (Multi- 
Plan); Micros in the music 
studio; Insurance; Computer 
holidays. , 


ISSUE 7 augus: 1983): 


System speed; Choosing a 
printer; Typewriter conver- 
sion; Preserving on Proms and 
Eproms; ‘Turtle’ conversion 
(Part 2); Assembler course 
(final part); Programmers Ten 
Commandments; _WordStar 
Workshop (part 3); Atari 
Clinic; 

Exploiting Operating Sys- 
tems; Cassette-based word 
processing, spreadsheets, and 
databases (reviews); Computer 
Aided Learning (CAL); Pilot 
CAL — language); Data 
management; Selling _ your 
programs to companies; Legal 
File: the intricacies of copy- 
right. 


ISSUE 8 

(September 1983): 

AMS 3 inch microdisks (re- 
view); Computer Answers 
File No 2: Interfaces; 


Making 3D images; WordStar 
Workshop (part 4); dBase IT 
Workshop; Numbers; Recur- 
sion; Game of Life; Program- 
ming logic statements; Data 
compaction; Apple Clinic; 
Microsystem’s insides; BCPL 
(language); Speech synthesis 
and recognition; Spreadsheet 
formulation; ‘micros in 
schools; Abstract computer 
Art; High street retailers; 
Legal file: the cost of going to 
court. 


ISSUE 9 (ocivier 1983): 
Coine’s Armdroid robot (re- 
view); Advanced VisiCalc; 
Coping with cassettes; Tandy 
100 versus Epson HX20; 
Translating — Basic into 
Assembler; Data Program- 
ming; WordStar Workshop 
(part 5); dBase 11 Workshop 
(part 2); Bill Budge interviews 
True Random Number Gen- 
eration; 

Logo (language); CP/M 
Clinic; Probing the processor; 
micro-designing — computer; 
database reviews; Spreadsheet 
formulation; _ computerised 
graphics on Rock albums; 
Disk prices; Legal File: 
customer/dealer disputes. 


ISSUE 10 


(November 1983) 

ACT Apricot (review); Hard 
disks (overview); The Sord 
MS5/CGL M5 (review); Spec 
trum expansion (add-ons); Vic 
port project (Rs232_ card); 
Break into Barcodes; Getting 
RAM; Wordstar Workshop 
(part 6); Tandy, Dragon, 
Genie Clinic. 

Memory Mapping; Periph- 
eral chips; MSX Compati- 
bility; War games (reviews); 
An Epson in Turkey (roadtest 
exotique); Keyboard’ trainers; 
Computer training courses; 
Brixton ITeC (Econet); Buy- 
ing second hand systems; 
Legal File (problems of setting 
up a software library). 


ISSUE 11 

(December 1983): 

New generation of cheap 
modems; printer buffers; Wat- 
ford Electronics disk filing 
system; Disk benchmarking 
test; -Mice-like inputting 
devices; Communications soft- 
ware; Using arrays; Seymour 
(‘Logo’) Papert (interview); 
Programmers Workshop 
(‘Wolf Fence Algorithm’)*In- 
strumentation’); Worms; Sin- 


clair Clinic; Device drivers; 
Bulletin boards; dBase version 
2.4 (‘dBase III’); Spreadsheet 
DIF facility; Choosing a user 
group; Correspondence course 
in computing; GOSH-the 
Guild Of Software Houses; 
Legal File: options on going to 
court. 

(Also incorporating _ the 
Computer Answers Up- 
grade Supplement (gratis), 
which contains full information 
on the upgrading possibilities 
of the 13 most popular micro- 
computers.) 


ISSUE 12 

(January 1984): 

Elan Enterprise; Atari 600XL; 
Spectravideo; Cheap daisy- 
wheel printers; Best games of 
"83; Personal CP/M; Convert- 
ing one Basic into another; 
BBC/Electron Clinic 
Cassette editors. and 
assemblers; Games program- 
ming with sprite graphi 
Bank Street Writer word pr 
cessor; Reflexive VisiCalc; 
Start your own user group; 
Furniture to keep your micro 
tidy. 


ISSUE 13 

(February 1984): 

Inside the Oric ROM; IBM 
PC jr; Joysticks; Scope (games 
writer); Instructional games 
videos; special effects from 
dot-matrix printers; Interfa 
1 problems; Beyond Basic; 
Getting Sound Effects; Game 
of Go (Part 1); Game of Nim 
(Part 1); Programmers Work- 
shop: speeding up; Commo- 
dore 64/Vic 20 Clinic; 
Microcache package; Business 
databases; Everyman database 
package; Disk corruption; 
Cassette duplication; Second- 
hand peripherals; Setting-up a 
bulletin board; Legal File: 
second-hand micro sales, 


ISSUE 14 
(March 1984): 

Memotech MTX; Dragon 
Vic 20 add-on boards; adven- 
ture game writing packages; 
fancy fonts for the BBC; 
RS232 interface _ reveal 
Bluff (game); Go (Part 
BBC disk file expansion; Nim 
(Part 2); Fog Index (game); 
Wordwhizz (game); Assembler 
Workshop; Basic Workshop; 
Spectrum/ZX81 _ Clinic; 
Operating systems; Business: 
accounts packages; accessible 
mega-databases; weekend 
training course. 
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Your questions answered on the 
Commodore Vic and 64, plus a game that 
will run on two Vics connected together, 
upgrading the 64, and converting Vic 
programs to run on the 64. 


We list a set of programs that will enable 
Spectrum users to generate hi-res machine 
code graphics and animate them 


Data Fite 


We reveal the winner of our Cypher 
competition, and the full solution. Plus a 
beefed up version of the encyphering 
Program, so you can exchange super-secret 
messages with your friends. 


Our Japanese correspondent reports back 
with tests of the new generation of MSX 
micros, and finds that there’s much worth 
waiting for. 


We review the powerful new games 
designing program from Melbourne House, 
publisher of the standard-setting Hobbir 
adventure 


The 68008 chip is set to offer a new order of 
processing power, thanks to the Sinclair 
QL. We measure the difference it will make 


SUBSCRIPTIONS 


Future-proof your micro knowledge by taking out a 
subscription to Computer Answers — just £8.50 for 12 
issues. 


I would like to subscribe to Computer Answers. Please tick relevant 
box 

UK 1 year £8.50 oO 

UK 2 years £16.20 c 


turope 1 year £26.50 
Overseas surface £18.75 
DAirmail £65.00 


BACK ISSUES AND BINDERS 


Your past issues of Computer Answers will be a constant 
source of hints, tips, ideas, solutions, and entertainment in 
times to come, so best keep them in good order and repair 
by sending off for a Computer Answers binder. Each binder 
holds a year’s issues and costs only £3.50, including postage 
and packing. 


Please send 


binder(s) at £3.50 each. 
Please allow 21 days for del 


Please send copies of issues 2 3 456789 10 11 1213 14 (ring relevant 
issue number) at £1.50 per copy includes postage and packing 


Address. 


“Please charge my Access/Visa/Diners Card 


eH ne TE HD 


OL enclose a cheque) postal order made payable to VNU Business Publications BV 


Signed: __ 


Please return to: Subscriptions Dept, Computer Answers APRIL, VNU Business Publications. 53-55 Frith Street, London W1A 2HG. 
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PROUDLY ANNOUNCE THE NEW 


DXY-800/DXyY-101 


High-performance, multi-pen X-Y plotter DXY-800 
Single-pen X-Y plotter DXY-101 


High-Speed X-Y Plotters Operable at 60° Incline 
@ These flatbed X-Y plotters, the most compact units of their 
kind, have an effective plotting range 360mm * 260mm. 
@ Roland:DG X-Y plotters can operate on incline up to 60°. 
@ They achieve a maximum plotting speed of 180mm/ 

sec., very high for this type of plotter, and have a 

selection of 2 speed settings to best support the 

type of pen and paper used. 

@ The multi-pen model is provided with 8 different 
color pens. In addition, 4 pen holders included 
can utilize usual type of pens on the market. 

@ Roland DG X-Y plotters are featured with a 
variety of command applications; vector com- 
mands, character commands, — graphic 

commands, and pen exchange commands 
(for the DXY-800) 
@ The RS-232C Serial and Centronics parallel 
interfaces are standard fixtures. 
@ The DXY-800 comes with paper holder or 
easy paper setting 
@ A full compatible with IBM PC. 


@ With DC pack type power supply. 


£599 INC. VAT. 


£460 


INC. VAT. 


Outstanding 
features at 
affordable prices 
and compatible with the following 
software 

BPS Business Graphics, 4 Point, Graphic Syste 123, Lotus, Ess, 


Plot, Draw, Graffox and many others. Write or call for your specific 
application. 


FUTURE MUSIC 


va 
10 BADDOW ROAD, CHELMSFORD, v2 
ESSEX. Tel: 0245352490 ¢ 
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A NEW, IMPROVED 
ZX81 KEYBOARD AT THE SAME 
OLD PRICE. £9.95. 


There's only one thing wrong with the 
ZX81.Its keyboard. 

Or rather its lack of one. 

Since it's flat your fingers don't feel as if 
there's any response to the pressure put on 
the keys. 


2X81 KEYS FILESIXTY KEYS 


In other words, you're not quite sure 
which keys you've pressed until the screen 
actually tells you. 

Our new, improved push button keyboard 
changes all that. 

It matches the ZX81 perfectly. And the 
keys give a real calculator-type feel. 

To set it up all you have to do is peel off the 
adhesive backing and stick it on top of the 
ZX81 touchpad. 

Because no tampering or soldering is 
involved the guarantee is not affected. And it 
will last for up to 3/2 million operations. 


But our keyboard doesn't just come 
loaded with features. With it comes a separate 
overlay and a set of coloured stick-on labels to 
make game playing easier, 

Its yours for the original price of £9.95, 

Whichever way you look at it, we think 
you'll agree that it's a keyboard that's quite 
outstanding. 


Orders to Filesixty Ltd, FREEPOST, London W9 2BR, 
Cheques/PO made payable to Filesixty Ltd. 

Please send me_____(qty) Keyboards at £9.95 each 
(including VAT and P&P), 


Total £ 
BLOCK CAPTALS 


Name 
Address 


Filesixty Ltd., 25 Chippenham Mews, London W9 2AN, England. Tel: 01:289 3059. Telex: 268 048 EXTLDN G 4087. 
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80 cols, 80 cps, 
friction/tractor feed, 
parallel interface 


IDEAL FOR 
SCREEN DUMPS AND PROGRAM LISTING 


The most popular 80 CPS Matrix Printer available! 
Designed to be Epson compatible, with all 
the same features. 


* FRICTION & TRACTOR AS STANDARD 
* 80 CPS * BI-DIRECTIONAL, LOGIC 
SEEKING * TRUE DESCENDERS 

* HI-RES BIT IMAGE + BLOCK GRAPHIC 


PRINTOUT MODES * SUB & SUPER SCRIPTS Eo 


USE WITH 
* ITALIC PRINTING * AUTO UNDERLINING POPULAR 
* CONDENSED AND EMPHASISED PRINTING Ince ane 
* EXPANDED AND DOUBLE STRIKE PRINTING BBC, IBM ete 


* COMPACT LIGHTWEIGHT DESIGN 


IDEAL FOR QUALITY PRINTOUT 


A new low cost, low noise, fully featured Daisywheel Printer. 


* WORDSTAR COMPATIBLE * QUME COMPATIBLE RIBBONS AND ste 
DAISYWHEELS * 20 CPS MAXIMUM * 10, 12, AND 15 CHARACTERS Telephone Credit Card Orders welcotoe 
PER INCH * PLATEN LENGTH: 13” * INTERFACE: PARALLEL Korsarel Coleco na cene Monee 
CENTRONICS, OPTIONAL R5232' * WEIGHT: 9.5 kg. “Up to £1000 Instant Credit available, 
full written details on application. 
Repayments quoted aa correct ot time of 
golng to press 


_To: Keyaki Ltd, Enterprise House, 44 Terrace Road, 
Walton-on Thames, Surrey KT12 25D 


Please send me, 


Shinwa CT CP8O printers at 


£238.85 inc, VAT & £10 Del, 


7d OF senso 
§ Duisystep 2000 printers at 


£342.35 Inc, VAT & £10 Del, 


Telephone... 


— FOR USE WITH e option 
POPULAR MICRO’S “~<a Tick box for de! tails of Serial Interface options CJ 
INCLUDING — BBC, 1BM etc. Tick box for details of Instant Credit up to £1000 CL] 


Lenclose my cheque no. ...for £. 
Please charge my Access/Barclaycard Card No. 


Signature... 


aM) gee, 
Enterprise House, 44 Terrace Road, Walton-on-Thames, | | 
Surrey. KT122SD Tel: 09322 42777 


TRADE & EDUCATIONAL ENQUIRIES WELCOME 


ace 


Compare our 
prices for 
1984 


The Advanced User Guide for the BBC Micro: 


Over 500 pages ot detailed informa- 
tion on commands, programming, 
interfaces and hardware, including 
the complete circuit diagram of the 


BBC computer. We sold over 10,000 
Copies in 6 weeks; buy it and you'll 
see why! Excellent value at £12.95 


Word-processing: 
a complete 
package for £899— 
including VAT 


‘ 


a 


Package comprises: BBC Model 
B Microcomputer * TEAC disk 
drive 100K * SHINWA CP80 
printer, complete with cables, 
ready to use. 


TYPE ’N’ TALK 
SPEECH COMPUTER 


Developed and manufactured in 
Cambridge, the Type ‘n’ Talk is a 
very powerful software package, 
optimised to convert any text into 
speech faster than it can be spoken. 
Connected to any computer via an 
FS232 or RS423 serial link, it allows 
you to type in words or numbers 
which are then spoken out loud over 
a powerful speaker. All in all, an 
‘amazing new concept in man/ 
machine communication. £171.35 


PRINTERS 

EPSON FX-80 £395.00 
EPSON RX-80FT £315.00 
EPSON RX-80T 
SEIKOSHA GP 100A £220.00 
SHINWA CP-80 
JUKI 6100 
BROTHER 
Delivery charge: £6.00 per item 


DISK DRIVES 

100K TEAC Slimline, complete 
with cables, etc £155.00 
200K TEAC 40/80 switchable, 
complete with cables, etc. £190.00 
400K TEAC/MITSUBISHI 40/80 
switchable, complete with 

cables, etc £250.00 
Delivery charge: £6.00 per item 


i omeaage 
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BRAY, D & HO} 
MONITORS 
SANYO 14” green £86.31 
KAGA 14° yellow £123.45 
KAGA 14° green £108.00 
KAGA 12" colour £300.00 


Delivery charge: £10.00 per item 


MISC. ITEMS 

Printer cable for BBC £16.50 
Disk drive signal cable BBC £7.75 
Disk drive power cable BBC £3.50 
Diskettes 


3M SS/DD sot of 10 £20.68 
Ds/DD sot of 10 £28.00 
SS-96 TP set af 10 £32.00 
DS-96 TP! set of 10 £44.00 
Delivery charge: £1.00 per item 
BOOKS 
Dragon 32 £5.95 
Over the Spectrum £6.95 
Understanding your Spectrum 
£7.95 
Practical Programming for 
the BBC £6.95 
Creating Advanced Programming 
for the BBC £6.95 
and many other books, 


ALL PRICES 
INCLUDE VAT 


Credit terms available 


for orders of £500 or over 


Access, Barclaycard and 
American Express welcome 


= Cambridge 
= Microcomputer 
Centre 


Distributors of Computers & Computer Peripherals ® Publishers 
153-4 East Road, Cambridge CB1 1DD 
Telephone (0223) 355404 Telex 817445 


APRIL, 1984 
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TREE WITH EVERY TEN-PACK 
DISKING MEANS BUSINESS OF DISKETTES FROM DISKING 
# FREE SOLID BRASS LACQUER PEN for ALL Computer Users 
Wie oreall (24h answering) for our General Price List. Name tis 
‘magazine and you wil gel youpen. 
CUR businessis hereto serve YOUR business. and fyoudontfindusthe J spayingten dsketis 
Heaerarerpectroteble UK dk suppter- wellrelund your monesintul. f Avaiable civ al 


UK PPIs Iree, il we can't ship inside 4 working hours! 
‘Diskette storage PLUS 


ss 
MEMORY EXCELLENCE 

Memorex diskettes will work wollin ANY computer 

havea reputation which is second to non 


ce thedier sine OR dovbledensiyandwinhubring | MAXELL—The Gold Standard 
ferforoement Maxells newly packaged diskettes, consistently 
PRICES EXC VAT meet or exceed all standards. 
50-90 A quality to match the best. 
seta 9 2090 Sy DISKETTES 
Seta oait Certified for Single OR Double Density 48 pi 
S501D/S96ipi.... 35.00 34.90 media with hub ring 
48 ip suitable or 35 oF 40 track PRICES EXC VAT 
{96 pr sulabllor77 or BD rack 10-40 50-90 100+ 
108 16 Hard Sector at same pices MD1-DS'S48tpi 2490 23.90 2290 
MOZDOS48Ip\ 3290 3190 30.90 

reesecceuscessescasencenecsensencencessesn HI MOTDDSS96tpi 3290 3190 3090 
DISKING ‘SHATTERING’ OFFER: MD2-DD D/S96 tpi 42.90 41.90 40.90 

48 pl suitable for 35 or 40 track 
{96 tp suitable for 77 or 80 track 
10.8 16 Hard Sector al same prices 


8 DISKETTES 
PRICES EXC VAT 

10-40 50-90 100+ 
FDI-128S/SSD... 29.90 2890 2790 
FDI-XDS'SDD.... 3490 3390 3290 
FO2-XDD'SDD....39.90 38.90 37.90 
32 Hard Sector available al same price 


To prove just how good MEMOREX 
are, we at Disking are packing a 
FREE MEMOREX C-90 Cassette 
tape with every ten-pack of 
MEMOREX floppies until June 30th 
1984. This otfer does not affect any of 
‘our other promotions, and is in addi 
tion to them, 


“PERFECT DATA’ CLEANING KIT 
Inour experience the only cleaning kitthat really 
works, and works reliably. 

PartNo: Description Price 
CK5 For 54" Drives 14.90 
cKe For 8" Drives 14.90 


5¥4" DISKING SUPERMAILERS 

Will mail up to.4 diskettes in their envelopes, and 
SONY very rigid due to copyright design. Packed in 

3%e"MICRODISK 10-40 50-90 100+ Mae 

‘OM-03320S/Sided 42.90 41.90 40.90 PartNo: Desc. 100 200 300 

(Auto shutter 0.5 MByite rating) Ds Mailers 2490 2290 19.90 


No library box available yet - sorry 


| means 
business 


2. Dishing’ COLOUR 
‘CODERS 

‘A multicoloured pack often 

iore tipped pens for colout 

coding your diskette labels 

Available individualy at 49p 

‘exc VAT per pack oltan 


Dysan Quality 
‘maintained - prices reduced 


With new lower prices Dysan's impeccable 
reputation is now a bargain, Go on, spoil yoursel 
5V4’ DISKETTES 
Certified for Single OR Double Density, and all 
with Hub Ring reintorcement 
PRICES EXC VAT 

10-40 50-90 100+ 
104 1DS'S4Btpi 2390 22.90 21.90 
1042DD/S481pi 3490 33.90 32.90 
2041DS/S9Ipi 34.90 33.90 32.90 
204/2DD/S96tpi 42.90 41,90 40.90 
48 tpi suitable for 95 or 40 track 
96 tpi suitable for 77 or 80 track 
108 16 Hard Sector al same prices 


8 DISKETTES 
PRICES EXC VAT 

10-40 50-90 100+ 
374011 S/SSID..... 29.90 26.90 27.90 
37401DS/SD/D.... 32.90 31.90 30.90 
37402DD/SD/D.... 40.90 39.90 38.90 
32 Hard Sector available at same price 


How To Contact DISKING: 
By Telephone: 

By Telex: 

By PRESTEL: 


DISKING INTERNATIONAL 
FREEPOST 

LIPHOOK 

HAMPSHIRE 

GU3078R 

UNITED KINGDOM 


(0428) 722563 
1858623 Telbur G 
Page 2477310 Please allow Sdays 
for the order to reach us. 
By FAX: (0252) 721521 
U.K. SHIPPING 
8° DISKETTES 
1-2 PACKS each pack @ 1.60 
3-5 PACKS each pack (@ 1.20 
6-9 PACKS each pack @ 90p 
10+ PACKS * POST FREE* 
8° CLEANING KITS 


RATES ING. INS. BUT EXC. VAT. 
514’ NEW 'SEE 10’ LIBRARY BOXES 
SEE 10 1-4 off @ 40p 

SEE 105-90lf @30p 

SEE 1010+ @ 209 

LIBRARY BOXES 


5/4’ DISKETTES 
1-2PACKS each pack @ 95p 
3/5 PACKS each pack (@ 759 
6-9 PACKS each pack @ 60p 
10+ PACKS * POST FREE™ 


DISKING SUPERMAILERS (514" only) 
100-PACK 3,00 

DISKING COLOUR CODERS 
10-Pack Multicolours __25p 
LOCKABLE DISKETTE STORAGE 


5¥4’ CLEANING KITS 
‘Same postal rate as packs of 5/" 
disketles. 10+ POST FREE 


} 
! 


| Datalite - Five Year Warranty 


‘Same postal rate as packs of 5/4" 
diskettes, 10+ POST FREE 


 iseasy to soe why they're the world market 


‘paders, Perfect data retention everytime — for a 


| ietime ~ Datalite. 
| Sie’ DISKETTES 


Garified for Single OR Double Density, and all 


sith Hub Ring reinforcement 


10-40 
22.90 
29.90 
28.90 27.90 
D557 D/S96Ipi 36.90 35.90 
ll suitable for 35 or 40 track 


50-90 
21.90 
28.90 


WOISKETTES 
PRICES EXC VAT 


10-40 50-90 100+ 
31.90 30,90 29,90 
31,90 30,90 29.90 
36.90 35.90 34.90 


FD34-9000 S/S SiDens 
#FD34-8000 S/S D/Dens 
(034-400) D/S D/Dens 


100+ 
20.90 
27.90 
26.90 
34.90 


‘82Hard Sector available at same price 


SEE OLIMRARY BOXES 


‘Sas 10Mndiaks AND when open daplays hom a 


Description 
brary Box 


sO monen capac 
Bomneaneanacty 

08 dekete capacity 
806 daketiecapacty 


LBS 1-4 off @ 60p 
LB85-9 off @ 45p 
LBS 10+ @ 30D 


re Verex 


VEREX 
Vertvatim Verex come with a full one year warranty 
but ata very popular price ~ you can lose! 

5¥° DISKETTES. 

PRICES EXC VAT 

10-40 50-90 100+ 

19.90 18.90 17.90 

19.90 18.90 17.90 


0200.01 $$SDSot 
MD200-ASS SS D Apple 
8° DISKETTES 
PRICES EXC VAT 
10-40 50-90 100+ 
22.90 21.90 20.90 
22.90 21.90 20.90 
29.90 28.90 27.90 


FDM-15008SSDSot 
FDa2-1500$ SD Had 
0034-1501 DSDD Set 


STOP PRESS + STOP PRESS = 
STOP PRESS + STOP PRESS 


400 Brand New, Uniabelled Grey Superiuxe Disk 
Libraries (20 minidisk capacity) athalf price to 
lear. Minimum order quantity 10 pieces, 

Only ... 4.90 each. (3.00 p&p per 10,30+ FREE) 
This offer is open to the trade OR end users 

First come first served. 


HARD DISKS FOR YOUR MICRO 
We can supply Hard Disk sub systems for most, 
micros —5Mb from 1190.00 up to 40MB from 
2480.00 ~ please call for details, 


SAGE BUSINESS SOFTWARE 

With a SAGE fully integrated Sales, Nominal & 
Purchase ledger system costing only 375.00 how 
can you go wrong? 

Infact they even lel you try-betore-you-buy for 
‘only 20.00, and refund that against your purchase. 
Please call for a full ist of packages and prices. 
We will enclose a FREE pack of ten diskettes with 
every SAGE software package sold 


Allversions: 1 off 2.00, 2-7 off 1.30 
each, 8+ post free 


NORMAL ORDERS - WE HOW WELCOME ALL OFFICIAL 
‘GOVERNMENT ORDERS 

Wo wocome orders rom af Goverment Boswes Inc School 

‘med Forces tre Meigs and bal Austonion etc Wa al heathy 

Eeryone tw cheques wh cre lease payable 10 DISKING Ht you 

a ater onsale in wioo ve 


CREDITCARDOROERS 


YOUMAY LEAVE THE REST TO US" 


URGENT ORDERS 
youre posting your order, omit the word FREEPOST 

from our address, and use our normal postcode GUSO 

7EJ and do not forget to stamp it FIRST CLASS. you are 

4 Government body as delined under NORMAL 

‘ORDERS’ and are tolophoning your oficial rdat OR are 

fan individual or company using your Credit Card No, 

please make it clear that you wish to pay for your goods to 

bbe sent o you by FIRST CLASS POST 

FIRSTCLASS RATES 

EXC VAT By 

First TEN-PACK 2.00 

Second & subsequent 

TEN-PACK 150 

DESPERATE ORDERS U.K. 

Your options are 

DATAPOST Next day UK —order by 3.00pm or: 

EXPRESSPOST Same day (ENGLAND) ~order by 

10.30am 

Please telephone for further information 

PRICES SUBJECT TO EXCHANGE RATES & 

AVAILABILITY 


WATCHTHIS SPACE TRADECORNER WATCH THIS SPACE 
sk a FREE AEROPLANE 3 2: 


Being in the micro trade means you're dynamic 
and energetic but probably si infront of your VDU 
too long like we do. So we've devised a way of 
getting you out into ine fresh air — an aeroplane 
that flies. Just call and ask for your flier and of 
course we'll send you our 1984 trade price list 
(Yes it's printed at last and even our secretary 
can't believe it) We'll include your FREE sample 
unlabelled diskette and supermailer AND an 
application form for a DPC card to enable you to 
buy at our 10,000 prices yet order only in'50s. 


r ADVERTISERS INDEX. 


Micro ee designed 


for your home ea ele 
am rindi sa 


AND NOW 
THE DX80 
JUNIOR 
FOR JUST 
£19.95 


Pte 


mical Mouse as he overcomes all dangers to win the 
heart of the lovely princess by collecting her lost diamonds. He must climb ladders, slide 
down the chutes, use transporters and trampolines to jump across divides to escape and 
ej outwit his pursuers. Six screens with three levels of difficulty. 
vic 20 COMMODORE 64 SPECTRUM 
J.S. £7.95 J.S. £7.95 48K J.S./K.B. £5.95 


AVAILABLE NOW. ‘AVAILABLE APRIL AVAILABLE APRIL 


PAYMENT BY CHEQUE _P.O__ACCESS/VISA_50p POSTAGE & PACKAGING 


BREATHTAKING IMAGES FROM Disc 


OR CASSETTE 


BREATHTAKING IMAGES FROM Disc 


~SPoT THE DIFFERENCE 


OR CASSETTE 


Happily for prospective 
purchasers of the Microvitec CUB 
RGB/PAL colour monitor there is no 
difference: 

This superb machine produces 
brilliant pin-sharp images when used 
with a micro computer, thanks to a 
screen resolution of 585 pixels. by 452, 
plusa bandwidth in excess of |5MHz 
Yetthe RGB/PA| also gives the 
highest quality pictures from laser 
discs, MER's and video cameras. 
This is because the signal is not 


Micfovitec Ltd., Futures Way, Bolling Road. Bradford BD4 7TU. Tel: (0274) 399011. Telex: 517717 


modulated’ and then remodulated, 
as happens with an ordinary TV. set 
Add to this anauidio facility and 
the result isacolour monitor which, 
soundsias good as it looks, 
Finallly, perhaps the best news for 


purchasers is that the CUB colour 
monitonrepresentsa real Investmi@nt 
However dramatically computersor 
video systems may change In the 
coming yearsthe means of displaying 
their outpiit is unlikely to altcs=<¥ou 
can'timprove on the best 

Find out just how inexpensive 
quality can besby calling at your local 
computerdealer Altematively, 
contact Microvitec director full 
details of the breathtaking range of 


CUB colour monitors: 
Ring Round $105 ; 


